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1 1.0 Introduction 

2 

3 

4 

5 

6 

In 1993, Naval Base (NA VBASE) Charleston was added to the list of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

closure and transition of property to the community. The Charleston Naval Complex (CNC) 

was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

NA VBASE on April 1, 1996. 

7 

8 

9 

10 

Corrective Action (CA) activities are being conducted under the Resource Conservation and 

Recovery Act (RCRA), with the South Carolina Department of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC All RCRA CA activities 

are performed in accordance with the Final Pennit (Permit No. SCO 170022 560). 

11 1.1 Background for the RFI Report Addendum/1M Completion 
12 Report/CMS Work Plan 
13 As part of the RCRA CA activities, a RCRA Facility Investigation (RFI) was conducted at 

14 Solid Waste Management Unit (SWMU) 21 and SWMU 54 in Zone E at the CNC (EnSafe Inc. 

15 [EnSafeJ, 1997). SWMUs 21 and 54 are located in the industrial area of Zone E between Roe 

16 Avenue and Cooper River. These sites were combined into one investigation area due to 

17 their close proximity and their potential for similar chemicals of potential concern (COPCs). 

18 Figure 1-1 illustrates the locations of the sites within the CNC Figure 1-2 is an aerial 

19 photograph of the area. 

20 SWMU 21, the Old Paint Storage Area, consists of a 20-foot (ft) by 1BO-ft concrete pad 

21 constructed in 1942 for welding operations. Beginning in 1973, the slab was used for storage 

22 of containerized paint wastes from ship repair and overhaul operations. 

23 SWMU 54, the Former Abrasive Blasting Area, consists of the unpaved area around SWMU 

24 21. The site was used for abrasive blasting of ship components and hull sections. Ship 

25 components, including anchor chains, were also painted in this area. SWMU 21 is located 

26 completely within the boundary of SWMU 54. 

27 SWMUs 21 and 54 are recommended for an RFI in the current RCRA permit. The area where 

28 combined SWMUs 21 and 54 are located is zoned M-2, for heavy marine industrial use. The 

29 site is expected to be used for industrial (non-residential) purposes for the foreseeable 

30 future. Currently the site is not used for active operations. 
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1 1.2 Purpose of the RFI Report Addendum/1M Completion 
2 Report/CMS Work Plan 
3 This RFI Report Addendum (RFIRA}/Interim Measure (1M) Completion Report 

4 (IMCR}/Corrective Measures Study (CMS) Work Plan (CMSWP) (RFIRA/IMCR/CMSWP) 

5 provides information regarding previous investigations and IMs at the site, in addition to 

6 additional investigation activities and a soil removal 1M conducted by CH2M-Jones. The 

7 information presented herein includes the results of additional soil and groundwater 

8 sampling after the Zone E RFI Report, Revision 0 (EnSafe, 1997) was completed, and the 

9 results of the two IMs. 

10 Prior to changing the status of any site in the CNC RCRA CA permit, the BRAC Cleanup 

11 Team (BCT) agreed that the following issues should be addressed: 

12 • Status of the RFI 

13 • Presence of metals (inorganics) in groundwater 

14 • Potential linkage of SWMU / AOC to SWMU 37 (investigated sanitary sewers) 

15 • Potential linkage of SWMU / AOC to AOC 699 (investigated stormwater sewers) 

16 • Potential linkage of SWMU / AOC to AOC 504 (investigated railroad lines) 

17 • Potential migration pathways to surface water bodies (Zone J) 

18 • Potential contamination associated with oil/water separators (OWSs) 

19 • Relevance or need for land use controls (LUCs) at the site 

20 Information regarding these issues is provided in this RFlRA/IMCR/CMSWP to expedite 

21 evaluation of the site. 

22 1.3 Report Organization 
23 This RFlRA/IMCR/CMSWP consists of the following sections, including this introductory 

24 section: 

25 1.0 Introduction - Presents the purpose of the report and background information relating 

26 to the RFIRA/IMCR/CMSWP. 

27 2.0 Summary of Previous Investigations at SWMUs 21 and 54- Summarizes the 

28 conclusions from the RFI and risk evaluations for SWMUs 21 and 54, as presented in the 

29 Zone E RFI Report, Revision 0 (EnSafe, 1997). 
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1 3.0 Summary of Interim Measures at SWMUs 21 and 54- Provides information regarding 

2 the IMs conducted at the site during 1997 by the Envirorunental Detachment Charleston 

3 (DET) and in 2003 by CH2M-Jones. 

4 4.0 Summary of Additional Investigations - Presents the details and surrunarizes the 

5 results of additional investigations conducted after completion of the RFI report. 

6 5.0 COPC/COC Refinement - Provides further evaluation of chemicals of potential concern 

7 (COPCs) based on the RFI and additional data to assess them as chemicals of concern 

8 (COCs). 

9 6.0 Summary of Information Related to Site Closeout Issues - Discusses the various site 

10 closeout issues that the BCT agreed to evaluate prior to site closeout. 

11 7.0 Interim Measure Completion Report - Presents the details and results of the soil 

12 removal 1M that was completed by CH2M-Jones in 2003. 

13 8.0 Recommendations - Provides recommendations for proceeding with the RCRA CA 

14 process. 

15 9.0 CMS Work Plan for SWMUs 21 and 54 - Presents a plan for conducting a CMS at 

16 SWMUs 21 and 54. 

17 10.0 References - Lists the references used in this document. 

18 Appendix A contains a copy of the Completion Report: Interim/Stabilization Measure for SWMU 

19 21 & SWMU 54, Naval Base Clulrleston, Clulrleston, SC (DET, 1997). 

20 Appendix B contains the analytical data surrunary tables for sampling conducted by CH2M-

21 Jones following RFI activities. 

22 Appendix C contains the data validation summary report for sampling conducted by 

23 CH2M-Jones following RFI activities. 

24 Appendix D contains the results of synthetic precipitation leaching procedure (SPLP) tests 

25 and site-specific soil screening level (SSL) calculations for certain chemicals at the site. 

26 Appendix E contains boring logs for the replaced monitoring wells E021GWOOI and 

27 E021GW002. 

28 Appendix F contains responses to comments on the Zone E RFI Report, Revision 0 (EnSafe, 

29 1997). 
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1 Appendix G contains the waste manifests resulting from 1M completion activities, as 

2 detailed in Section 7.0. 

3 Appendix H contains selected photographs of the 1M field activities at the site. 

4 Appendix I contains CH2M-Jones' responses to SCDHEC comments on the RFI Report 

5 Addendum/IM Completion Report/CMS Work Plan, SWMUs 21 and 54, Zone E, Revision 0 (May 

6 2003). 

7 All figures and tables appear at the end of their respective sections. 
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1 2.0 Summary of Previous Investigations 

2 2.1 Overview of Previous Investigations 
3 A variety of investigations have been implemented at this site, beginning with the field 

4 investigation for interim status RCRA closure. A summary of the known investigations and 

5 1Ms implemented at this site is presented in Table 2-1. The previous investigations at 

6 SWMUs 21 and 54 occurred in the following sequence: 

7 19805 - Blast media and paint chips were sampled during an effort to obtain RCRA closure 

8 at SWMU 21. The samples were analyzed for extraction procedure (EP) toxicity 

9 characteristic. The RFA (EBASCO, 1987) for SWMU 21 reported that the waste from 

10 sandblasting operations had been determined to be non-hazardous based on the EP toxicity 

11 characteristic analytical results. A closure plan was reportedly prepared, and submitted to 

12 the SCDHEC by Environmental and Safety Designs (1985). The SWMU 54 RFA (EnSafe) 

13 reported that because surrounding soil and groundwater were not investigated, the RCRA 

14 Closure investigation was deemed incomplete. 

15 In 1987 the RFA for SWMU 21 was performed (EBASCO, 1987). It concluded that wastes 

16 stored at SWMU 21 may contain cadmium, chromium, lead, cyanide, toluene, or 

17 tetrachloroethene (PCE). 

18 1993 - In a preliminary phase before the RFI, nine surface soil samples, eight subsurface soil 

19 samples, and three sediment samples were collected in 1993. The samples were analyzed for 

20 volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), metals, and 

21 cyanide. Three shallow monitoring wells were also installed and sampled in 1993. The data 

22 from these sampling efforts were included in the RF1 report for SWMUs 21 and 54. 

23 1995 - The RFA for SWMU 54 was conducted in 1995 (EnSafe, 1995). It concluded that 

24 wastes at SWMU 54 have reportedly contained cadmium, chromium, lead, cyanide, toluene, 

25 and PCE. In addition, sandblasting residues were identified as containing organo-tin 

26 residues. The RFA also reported that the EP toxicity characteristic analytical results 

27 indicated that the paint chips previously collected did not exhibit the toxicity characteristic. 

28 Soil samples were collected in 1995 at 40 soil sampling locations for the RF1; the results were 

29 presented and screened with the 1993 soil sample data in the RF1 report. A detailed 

30 discussion of the RFI results is presented in Section 2.2. In addition, 25 shallow soil borings 
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1 were advanced to determine the thickness of the blast media at SWMU 54. It is not known 

2 precisely when these shallow soil borings were installed, but they were proposed in the 

3 Zone E RFI Work Plan (EnSafel Allen & Hoshall, 1995) along with the other soil samples. The 

4 results were used as a basis for the subsequent IMs conducted for the Navy and the OET. 

5 1996-1997 - Three additional shallow monitoring wells were installed and sampled at 

6 SWMUs 21 and 54. The three new wells and the three existing wells were sampled in April 

7 1996. Three additional groundwater sampling events were performed in September 1996, 

8 December 1996, and February 1997. The last two sampling events included only two 

9 monitoring wells. Four of the six monitoring wells at SWMUs 21 and 54 were abandoned 

10 following the 1M conducted by the OET. The first round of quarterly results were presented 

11 in the RFI report. 

12 An 1M was conducted by the OET in 1996, which included removal of visible blast media 

13 from surface soil across most of the site. Samples were not submitted for laboratory analysis. 

14 Samples were visually inspected to confirm that blast media was not present following the 

151M. As previously discussed, the 1M activities included abandoning four monitoring wells at 

16 the site. The removed material was transported to offsite disposal facilities. The excavation 

17 was reportedly not backfilled. A copy of the 1M completion report for this effort is included 

18 as Appendix A of this report. 

19 2002 - CH2M-Jones continued soil and groundwater investigations to evaluate current 

20 surface soil conditions, to collect data for determination of site-specific SSLs, and to assess 

21 whether shallow groundwater has been impacted by site activities. Soil samples were later 

22 collected to delineate the extent ofbenzo[a)pyrene equivalent (BEQ)-impacted soil and to 

23 confirm the presence or absence of antimony and lead at concentrations that exceed 

24 groundwater protection levels in subsurface soiL An 1M was conducted by CH2M-Jones to 

25 remove contaminated soil to a depth of 0 to 1 foot below land surface (ft bls). All removed 

26 material was transported to offsite disposal facilities. These efforts are described in further 

27 detail in this report. 

28 2.2 RFI Sampling and Analysis 
29 Soil, sediment and groundwater samples were collected at SWMU 21 and 54 as part of the 

30 Zone E RFL Soil samples were analyzed for SVOCs, metals, and organotins. Nine duplicate 

31 samples were submitted for Appendix IX analysis. The RFI evaluation included nine surface 

32 and eight subsurface soil samples collected in 1993, which were were analyzed for VOCs, 

33 SVOCs, and metals. 
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1 Sediment samples were collected from within the tidal zone of the adjacent Cooper River. 

2 The results of the sediment analysis are being evaluated as part of the Zone J RFI effort by 

3 the Navy /EnSafe team. 

4 Groundwater samples were analyzed for VOCs, SVOCs, metals, cyanide, polychlorinated 

5 biphenyls (PCBs), pesticides, chlorides, sulfates, total dissolved solids (TDS), and 

6 organotins. One duplicate sample was submitted for Appendix IX analysis. 

7 2.2.1 Surface Soil Results 
8 Forty surface samples were collected during the RFI. In addition, nine surface soil samples 

9 were collected during the pre-RFI investigation in 1993. The sampling locations are shown 

10 in Figure 2-1. 

11 COPC screening criteria during the RFI for surface soil consisted of U.S. Environmental 

12 Protection Agency (EPA) Region III Gune 1996) residential risk-based concentrations (RBCs) 

13 (hazard index [HI1=0.1 for non-carcinogens) for organics and inorganics, and Zone E 

14 background reference concentrations (BRCs) for inorganics. Analytical results from surface 

15 soil sampling were compared against these criteria with the following results: 

16 VOCs 

17 Five VOCs were detected in surface soil. No VOCs were detected above their respective 

18 industrial RBCs (HI=O.l). 

19 SVOCs 

20 Sixteen SVOCs were detected in surface soil. Benzo[alpyrene and dibenz[a,hlanthracene 

21 exceeded their respective industrial RBC. Calculated BEQ concentrations exceeded the RBC 

22 in two samples. 

23 Pesticides/PCBs 
24 No pesticides or PCBs were detected. 

25 Organotins 
26 No organotins were detected. 

27 TEQs 
28 Nine duplicate surface soil samples collected during the RFI were analyzed for the 

29 Appendix IX suite, including dioxins. Dioxins were detected in all nine samples. Toxicity 

30 equivalent (TEQ) concentrations were all below the residential action level of 1,000 
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1 nanograms per kilogram (ng/kg) used as the screening criterion in the RFI report and the 

2 current dioxin residential RBC (4.3 ng/kg). 

3 Metals 

4 Arsenic, beryllium, and lead exceeded their industrial RBCs and Zone E BRCs in at least one 

5 surface soil sample. Arsenic was detected in one sample above its RBC and BRC Nine 

6 samples contained beryllium at concentrations above its industrial RBC and BRC Lead was 

7 detected above its industrial RBC and BRC in five samples. 

8 The RFI concluded that arsenic, beryllium, and lead were present at concentrations above 

9 their respective industrial RBCs. Benzo[a]pyrene and dibenz[a,h]anthracene were noted to 

10 exceed their respective industrial RBCs in surface soil. Two samples had calculated BEQ 

11 values that exceeded the benzo[a]pyrene industrial RBC These analytes were identified as 

12 COPCs based on an industrial land use scenario. 

13 Following completion of the RFI, but prior to submission of the Zone E RFI Report, Revision 0 

14 (EnSafe, 1997), the DET conducted an 1M at the site. The 1M was intended to remove visible 

15 blast media from site soil. Figure A-I in the IMCR (see Appendix A of this report) for this 

16 effort shows the area targeted for this IM. Excavation within the tidal zone was not 

17 performed. Based on the available information, it appears that all of the RFI surface soil 

18 sample locations were removed during the DEY's IM. 

19 2.2.2 Subsurface Soil Results 
20 1birty-five subsurface soil samples were collected during the RFI and eight subsurface soil 

21 samples were collected during the pre-RFI investigation. COPC screening criteria for 

22 subsurface soil consisted of generic SSLs (based on a dilution attenuation factor [DAF]=10) 

23 and, for inorganics, the Zone E BRCs. Inorganic chemical concentrations were compared 

24 with the higher of the BRC or SSL values. Analytical results from subsurface soil sampling 

25 were compared against these criteria with the following results: 

26 VOCs 

27 Three VOCs were detected in subsurface soil. No VOCs were detected above their 

28 respective SSLs. 

29 SVOCs 

30 Fifteen SVOCs were detected in subsurface soil samples. Seven SVOCs (benzo[a]anthracene, 

31 benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene, 

32 dibenz[a,h]anthracene, and indeno[I,2,3-cd]pyrene) were detected above their respective 
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1 55Ls. Benzo[a]anthracene was detected above its 55L in three samples (0545B02202, 

2 0545B02702, and 0545B03102). Chrysene was detected above its 55L in two samples 

3 (0545B02202, and 0545B03102). The other five 5VOCs were detected above their respective 

4 55L in the same sample (0545B03102). 

5 Benzo[a]anthracene and benzo[b]fluoranthene were detected in more than one sample at 

6 concentrations that exceeded their respective 55Ls. BEQs were not detected in shallow 

7 groundwater and were not identified as COCs for subsurface soiL 

8 Phenanthrene was detected marginally above its 55L in a single subsurface soil sample and 

9 was not detected in site groundwater. Phenanthrene was identified as a COCo 

10 Pesticides/PCBs 
11 No pesticides or PCBs were detected. 

12 Organotins 
13 No organotins were detected. 

14 Metals 
15 Twenty-four metals were detected in subsurface soil. Arsenic, barium, and cadmium 

16 exceeded their respective 55Ls and BRCs. Three samples (0545B03102, 0545B03202, and 

17 0545B03502) contained arsenic at concentrations that exceeded its 55L and BRC. Barium 

18 exceeded its 55L in five samples (0545B00302, 0545B03102, 0545B03202, 0545B03302, and 

19 0545B03502). Cadmium exceeded its 55L in three samples (0545B00302, 0545B03102, and 

20 0545B03502). 

21 2.2.3 Groundwater Results 
22 Three wells (E54GW001, E54GW002, and E54GW003) were installed and sampled during 

23 the RFL Three wells installed during the pre-RFI investigation (E21GW001, E21GW002, and 

24 E21GW003) were also sampled during the RFL 

25 Analytical results from the first round of groundwater sampling were compared with the 

26 EPA Region III tap water RBCs and, for inorganics, the Zone E BRCs. Analytical results 

27 from groundwater sampling were compared against these criteria with the following 

28 results: 

29 VOCs 

30 No VOCs were detected above screening criteria in groundwater. 
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1 SVOCs 
2 No SVOCs detected above screening criteria in groundwater. 

3 Pesticides/PCBs 
4 No pesticides or PCBs were detected. 

5 Organotins 

6 No organotins were detected. 

7 No organophosphorous pesticides, dioxins, herbicides, or hexavalent chromium were 

8 detected. 

9 Metals 
10 Antimony, arsenic, iron, lead, and thallium exceeded their respective RBCs and BRCs. These 

11 analytes were identified as groundwater COPCs. 

12 2.3 Human Health Risk Assessment (HHRA) 
13 Section 10.2.S of the Zone E RFI Report, Revision 0 presents the fixed-point risk evaluation 

14 (FRE) conducted for SWMUs 21 and 54. Data collected in 1993 and during the RFI were used 

15 in the risk assessment. Groundwater data from the first round of RFI sampling were used to 

16 represent point risk/hazard for the groundwater risk assessment. 

17 The FRE identified the following COCs for surface soil at SWMUs 21 and 54 based on 1993 

18 and RFI data: 

19 • Unrestricted (i.e., Residential) Land Use Scenario - Arsenic, BEQ, and beryllium. 

20 • Industrial Land Use Scenario - arsenic, BEQ, and beryllium. 

21 No subsurface soil COCs were identified. 

22 The FRE identified the following COCs for shallow groundwater at SWMUs 21 and 54 

23 based on first quarter sampling only: 

24 • Antimony, arsenic, and thallium. 

25 The RFI report recommended a CMS for soil and shallow groundwater at the site based on 

26 potential risks posed by the COCs identified above. 
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TABLE 2·1 
Site Investigation and Remediation History 
RFI Report Addendum/1M Completion ReportlCMS Work Plan, SWMUs 21 and 54, Zone E, Charleston Naval Complex 

Date Media Investigated Sample Stations Reporting Document Phase 

Unknown Blast Media, Paint Extraction Closure Plans for Field 
Chips Procedure (EP) I nterim Status Investigation for 

Toxicity Facilities, Interim Status 
Characterization Environmental and RCRA Closure 

Safety Designs, 1985 

1987 (SWMU None Visual Inspection RFA, EBASCO, 1987 RFA 
21 ) 

1993 Soil, Sediment, S21-BOI - 9 (soil) Final Zone E RFI Preliminary RFI 
Groundwater Work Plan, Field Activities 

S21·S01 - 3 EnSafe/Alien & 
(sediment) Hoshall, 1995 

CNSY·21·01 - 3 

1995 (SWMU None Visual Inspection Final RFA, RFA 
54) EnSafe/Alien & 

Hoshall, 1995 

October 1995 Soil, Sediment E054SBOOI - 40 Zone E RFI Report, RFI 
E054MOOOI - 4 EnSafe, Nov, 1997 

April 1996 Groundwater E021 GWOOI - 3 Zone E RFI Report, RFI 
E054GWOOI - 3 EnSafe, Nov, 1997 

Unknown Soil 054·TOI - T25 Interim/Stabilization RFI,IM 
Blast Media Measure for SWMU 
Thickness 21 & SWMU 54, 
Measurements DET,1997 

September Soil Visual Interim/Stabilization 1M 
1996 Confirmation of Measure for SWMU 

Blast Media 21 & SWMU 54, 
Removal from Soil DET,1997 

September Groundwater E021GWOOI-3 SWMUs 21 and 54 RFI 
1996 E054GWOOI - 3 RFIRA, CH2M.Jones, 

May 2003 

December Groundwater E021 GW003 SWMUs 21 and 54 RFI 
1996 E054GW002 RFIRA, CH2M·Jones, 

May 2003 

February Groundwater E021 GW003 SWMUs 21 and 54 RFI 
1997 E054GW002 RFIRA, CH2M·Jones, 

May 2003 
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TABLE 2-1 
Site Investigation and Remediation History 

RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMUS 21 AND 54, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
JULY 2003 

RFI Report Addendum/1M Completion Report/CMS Work Plan, SWMUs 21 and 54, Zone E, Charleston Naval Complex 

Date Media Investigated Sample Stations Reporting Document Phase 

Septemberl Soil, Groundwater E054SB041 - 47 SWMUs 21 and 54 RFI,IM 
October 2002 RFIRA, CH2M-Jones, 

E054SB048 - 51 May 2003 
(SPLP) 

E021GWOOI, 2, 4 
E054GW002 

December Soil E054SB052 - 59 SWMUs 21 and 54 1M 
2002 RFIRA, CH2M-Jones, 

E054VA001M3 May 2003 

February Soil E054VA001N2 SWMUs 21 and 54 1M 
2003 RFIRA, CH2M-Jones, 

Excavation May 2003 
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1 

2 

3 

4 

5 

RFI REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMUS 21 AND 54, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
MAY 2003 

3.0 Summary of UST/AST Removals and Interim 
Measures 

This section summarizes information available regarding the status of tmdergrotmd storage 

tanks (UST) and abovegrotmd tanks (ASTs) at the site, and any 1M activities at the site. 

3.1 USTs/ASTs 
6 Neither the RFA nor the RFI reports refer to the presence or possible presence of any USTs 

7 or ASTs at SWMUs 21 and 54. 

8 3.2 1996 Interim Measure 
9 After the RFI report was issued, the Navy performed an 1M at SWMUs 21 and 54 to remove 

10 blast media from surface and subsurface (up to 4 feet bls) soil at the site. The DET conducted 

11 the 1M in 1996. Appendix A of this RFIRA/IMCR/CMSWP presents a copy of the IMCR for 

12 this activity. Figure A-I of the IMCR (see Appendix A) shows the area targeted for this 1M. 

13 Table A-I of the IMCR indicates the measured thickness of the blast media at various 

14 locations within this area. 

15 No excavation was performed in the marsh mud area adjacent to the Cooper River. No 

16 other modifications to the work plan were reported. The removal area included most of the 

17 SWMU 54 surface area and, to the extent practical, exposed soil containing blast media 

18 tmder or near the edge of the SWMU 21 concrete slab (Slab 1275). 

19 During excavation activities, the DET discovered a vein of blast media parallel to the south 

20 side of Slab 1275. The DET removed the blast media from this area, which resulted in a 

21 trench approximately 4-ft wide, 4-ft deep and 130-ft long. Below the level of the blast media 

22 a compressed air pipe was encotmtered. The DET concluded that the pipe was likely 

23 installed sometime after blast operations began and surface material, consisting primarily of 

24 blast media, was used to fill the excavation trench. 

25 Approximately 1,443.8 tons of non-hazardous waste and 18.6 tons of hazardous waste were 

26 removed from the site and disposed of. The site was graded, however the excavation was 

27 not backfilled. 
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RFI REPORT ADDENDUMflM COMPLETION REPORT/CMS WORK PLAN, SWMUS 21 AND 54, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
MAY 2003 

1 3.3 2003 Interim Measure 
2 A sampling and analysis plan (SAP) was developed by CH2M-Jones to evaluate the current 

3 risks associated with site soiL Based on the analytical results from these samples, it was 

4 determined that removal of a small area of BEQ-impacted soil was appropriate and an 1M 

5 Work Plan (IMWP) was developed for the site. 

6 From December 2002 to February 2003, CH2M-Jones conducted pre-excavation delineation 

7 sampling and excavation of contaminated soil from SWMUs 21 and 54 in order to remove 

8 soil with concentrations of BEQs above the Media Cleanup Standard (MCS) of 1,304 

9 micrograms per kilogram (/lg/kg) for surface soil, as presented in the Interim Measure Work 

10 Plan, SWMUs 21 and 54, Zone E, Revision 0 (CH2M-Jones, 2002b). The area excavated is 

11 shown on Figure 3-1. The results of these investigations are presented in Section 4.0, and 

12 details of the removal actions are presented in the IMCR presented in Section 7.0 of this 

13 RFIRA/IMCR/CMSWP. 

14 At the conclusion of the 2003 1M, an evaluation of the data was conducted to assess whether 

15 BEQs were adequately removed and cleanup objectives had been achieved for surface soil to 

16 levels that would allow for industrial land use at this site (see Section 5.0). The results 

17 indicate that this objective was achieved. 
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RFI REPORT ADDENDUMIlM COMPLETION REPORT/CMS WORK PLAN, SWMUS 21 AND 54, ZONE E 
CHARLESTON NAVAl COMPLEX 
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1 4.0 Summary of Additional Investigations 

2 This section describes the investigations that were conducted at SWMUs 21 and 54 

3 subsequent to the initial RFI. The soil and groundwater results conducted after completion 

4 of the Zone E RFI Report, Revision a (EnSafe, 1997) are sununarized and screened against 

5 applicable criteria. Appendix B contains the complete data summary tables and Appendix C 

6 contains the data validation summary. 

7 In addition, groundwater results from the second, third, and fourth sampling events during 

8 the original RFI effort are presented and screened against current COPC criteria in this 

9 section, as these data were not originally screened in the Zone E RFI Report, Revision O. 

10 4.1 2002 and 2003 Soil Sampling 
11 In August 2002, GUM-Jones submitted a SAP for SWMUs 21 and 54. The South Carolina 

12 Department of Health and Environmental Control (SCDHEC) reviewed the SAP and issued 

13 comments on August 27, 2002. CH2M-Jones responded to SCDHEC's comments on 

14 September 5, 2002. 

15 The objective of the SAP was to collect surface soil samples to characterize existing surface 

16 soil conditions (because surface soil had been removed during the DET's 1M), and SPLP 

17 samples (to calculate site-specific SSLs), as well as to collect filtered and unfiltered 

18 groundwater samples (to determine if a relationship between metals concentrations and 

19 suspended solids exists). Eight surface soil samples were collected and analyzed for metals, 

20 VOCs, and SVOCs. Four surface soil samples were also collected to evaluate the leaching 

21 potential (SPLP) of select metals (antimony, lead, mercury, and thallium). 

22 The sample locations are shown in Figure 4-1. The sampling locations were distributed 

23 across the site to allow evaluation of current surface soil conditions. The SPLP samples 

24 collected included surface and subsurface samples. 

25 In addition to these samples, additional soil samples were collected to assist in delineating 

26 the extent of BEQ-impacted soil for a soil removal 1M, as previously discussed in Section 3.0. 

27 A total of ten delineation samples were collected prior to the 1M. The first round (December 

28 2002) included four subsurface (E54SB052 through E54SB055 [E54SB055 was a 1 to 2 ft bls 

29 sample at E54SB042) and four surface samples around E54SB042 (E54SB056 through 

30 E54SB059). The second round (January 2003) included two surface samples (E54SB060 and 
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1 E545B061). The second round samples were collected to complete the delineation around 

2 E545B042. The results from this delineation sampling are also discussed in this section. 

3 4.1.1 Surface Soil Results 
4 5urface soil analytical results were compared to industrial RBCs (HI=O.l), 55Ls (DAF=lO), 

5 and the range of background concentrations (for inorganics). BEQ values were compared to 

6 the CNC sitewide reference concentration. Compounds that exceeded screening criteria 

7 were considered COPCs and are further evaluated in Section 5.0. 

8 Detected chemicals in these surface soil samples are summarized in Tables 4-1 (inorganics) 

9 and 4-2 (organics). The additional surface soil sampling yielded the following results: 

10 • Lead marginally exceeded its target cleanup level of 1,218 mg/kg for industrial use in a 

11 single sample (0545B052, 1,230 mg/kg). Antimony, lead, and mercury were also 

12 detected at concentrations above their respective 55Ls and ranges of background 

13 concentrations. Based on these data, antimony, lead, and mercury were identified as 

14 surface soil COPCs. 

15 • Benzo[a]pyrene and benzo[b]fluoranthene exceeded their respective industrial RBCs in 

16 one sample (0545B042). Benzo[a]anthracene, benzo[a]pyrene, and benzo[b]fluoranthene 

17 were detected in surface soil samples at concentrations above their individual generic 

18 55Ls. Three samples (0545B04201, 0545B05601, and 0545B05701) had calculated BEQ 

19 values that exceeded the CNC sitewide reference concentration of 1,304 /Lg/kg. Based on 

20 these results, BEQs were identified as surface soil COPCs. 

21 4.1.2 Subsurface Soil Results 
22 Four subsurface soil samples were collected to calculate site-specific 55Ls for select metals 

23 (antimony, lead, mercury, and thallium) and four additional subsurface soil samples were 

24 collected to confirm and delineate 5VOCs in subsurface soil. Detected chemicals in these 

25 samples are presented in Tables 4-3 (inorganics) and 4-4 (organics). 5ample locations are 

26 shown in Figure 4-1. 

27 These samples yielded the following results: 

28 • Antimony and lead were detected in the same sample (0545B04802) at concentrations 

29 above their respective generic 55Ls (DAF=lO). These metals were identified as 

30 subsurface soil COPCs. 

SWMU21_54ZERFIRACMSWPREVO.DOC 4-, 



RR REPORT ADDENDUMIlM COMPlETION REPORT/eMS WORK PLAN, SWMUS 21 AND 54, ZONE E 
CHARLESTON NAVALCQMPLEX 

REVISION 0 
MAY 2003 

1 • Benzo[ a Janthracene and benzo[b Jfluoranthene, were detected in subsurface soil samples 

2 (054SB05302 and 054SB05503) at concentrations above their individual generic SSLs. 

3 These two samples had calculated BEQ values that exceeded the CNC sitewide reference 

4 concentration of 1,400 JLg/kg. Based on these results, BEQs were identified as subsurface 

5 soil COPCs. 

6 4.2 Groundwater Sampling and Analysis 
7 The Zone E RFI Report, Revision 0 screened data from the first round of groundwater samples 

8 collected at the site. All four rounds of groundwater samples had been collected and 

9 validated in Appendix H of the RFI report, however the report included discussion only of 

10 the first round. This section screens the remainder of the RFI groundwater samples against 

11 current COPC screening criteria. In addition, groundwater samples collected after 

12 completion of the original RFI effort are also presented and discussed. 

13 4.2.1 RFI Groundwater Results (1996 and 1997) 
14 In August 1996 monitoring wells E021GW001, E021GW002, E021GW003, E054GW001, 

15 E054GW002, and E054GW003 were sampled and analyzed for chloride, sulfate, IDS, metals, 

16 and VOCs. Following collection of these samples, four of the six site monitoring wells 

17 (E021GW001, E021GW002, E054GW001, and E054GW003) were damaged during an 1M 

18 conducted by the DET and subsequently abandoned. 

19 In December 1996 and February 1997, the remaining two monitoring wells were sampled. 

20 All four samples were analyzed for metals. The December 1996 samples and the sample 

21 collected from monitoring well E021GW003 in February 1997 were also analyzed for total 

22 IDS, chloride, and sulfate. 

23 The detected analytes for these groundwater samples are presented in Table 4-5. The results 

24 of the COPC screening are summarized as follows: 

25 • Antimony, iron, manganese, and nickel were detected at concentrations above their 

26 respective Maximum Contaminant Level (MCL) or EPA Region III tap water RBC (in the 

27 absence of a MCL). Iron and manganese were not detected above their respective range 

28 of background concentrations. 

29 • Antimony was detected above its MCL in the February 1997 sample collected from 

30 monitoring well E054GW002. Antimony concentrations had been previously reported 

31 above the MCL in this well and in well E021GW002 in the first round of RFI 
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1 groundwater samples. Based on these results, antimony is identified as a groundwater 

2 copc. 

3 • Nickel was detected above its tap water RBC (HI=0.1) in the sample collected from 

4 monitoring well E054GW002 in December 1996. Based on these results, nickel is 

5 identified as a groundwater COPC. 

6 4.2.2 CH2M-Jones Groundwater Results (2002) 
7 In May 2002, CH2M-Jones measured water levels in select monitoring wells at the CNC. 

8 These data were used to determine groundwater flow characteristics. Figure 4-2 presents the 

9 shallow groundwater contours for SWMUs 21 and 54 and the surrounding area. 

10 Two of the monitoring wells abandoned after the DEI's 1M (E021GW001 and E021GW002) 

11 were replaced. The boring logs for the replacement wells (E021GW001 and E021GW002) are 

12 provided in Appendix E. 

13 The SAP developed by CH2M-Jones in August 2002 specified sampling the two replacement 

14 monitoring wells and the two existing wells. Monitoring well E021GWOO3, which was not 

15 identified as having been abandoned, could not be located by the field team. Monitoring 

16 well E021GW004, which is within approximately 5 feet of the former location E021GW003, 

17 was sampled in place of E021GW003. 

18 The SAP called for a filtered sample and an unfiltered sample to be collected from each 

19 monitoring well to evaluate the possible impact of suspended solids on the an!llytical 

20 results. The filtered samples were intended to be filtered in the field, however, the filtered 

21 samples were collected unfiltered and subsequently filtered in the laboratory. The analytical 

22 results for the groundwater samples are presented in Table 4-6. 

23 Two groundwater samples were collected in December 2002 and analyzed for polycyclic 

24 aromatic hydrocarbons (PAHs). Detected concentrations of SVOCs for these samples are 

25 presented in Table 4-7. 

26 Analytical results from these samples were compared to MCLs (or tap water RBCs in the 

27 absence of an MCL) and, for inorganics, the Zone E range of background concentrations. 

28 The results of this screening are presented below: 

29 • Antimony, iron, lead, manganese, and thallium were detected at concentrations that 

30 • exceeded their respective MCLs, or RBCs (in the absence of a MCL) in the unfiltered 

31 samples. 
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Antimony was detected in a single groundwater sample in well E054GW002. The 

detected concentration exceeded its MCL and range of background concentrations in 

both the unfiltered and filtered samples. Therefore, antimony was identified as a 

groundwater COPe. 

Iron was detected above its RBC (HI=O.l) in all four unfiltered groundwater samples. 

Iron was marginally above its RBC in one filtered sample. All reported iron 

concentrations were within the Zone E range of background concentrations. Because 

iron is considered an essential nutrient and detected concentrations were all within the 

range of background concentrations, iron was not identified as a groundwater COpe. 

Lead was detected in two unfiltered groundwater samples. One unfiltered sample from 

well 054GWOO2 contained lead above its MCL. Lead was not detected in any of the 

filtered samples. Because lead was detected above screening criteria, it was identified as 

a groundwater COPe. 

Manganese was detected above its RBC (HI=O.I) in all eight filtered and unfiltered 

samples. All reported manganese concentrations were within the Zone E range of 

background concentrations. Because detected manganese concentrations were all within 

the range of background concentrations, manganese was not identified as a 

groundwater COpe. 

Thallium was detected in a single groundwater sample collected from well E021GW001. 

The detected concentration exceeded its MCL and range of background concentrations 

in both the unfiltered and filtered sample. Because thallium was detected above 

screening criteria, it was identified as a groundwater COPe. 

No SVOCs were detected above their respective RBCs. 

24 4.3 Leachability Evaluation of Selected Metals 
25 In order to assess the leachability of antimony, lead, mercury, and thallium from soil, SPLP 

26 analyses were performed on soil samples collected from SWMU 21/54, as previously 

27 described. The results of the SPLP tests and site-specific SSL calculations are presented in 

28 Appendix D. A site-specific SSL using this approach could not be calculated for thallium 

29 because thallium was not detected in any of the soil samples collected for SPLP analysis. 

30 Based on this evaluation, the following site-specific SSLs were calculated for the metals 

31 under the unpaved land use scenario: 
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SSL(mg/kg) 

Antimony 6.6 

616 

13 

Lead 

Mercury 

1 

2 These SSL values are used in the COPC/COC refinement discussion presented in Section 5.0 

3 of this RFIRA/IMCR/CMSWP. 

4 4.4 COPC Summary 
5 As a result of the additional sampling and analysis performed, lead, antimony, mercury, 

6 and BEQs were identified as COPCs in site surface soil. Antimony, lead, and BEQs were 

7 identified as COPCs in subsurface soil. Antimony, lead, nickel, and thallium were identified 

8 as groundwater COPCs. These chemicals are further discussed in Section 5.0. 
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RFt REPORT ADDENDUM/1M COMPlETION REPORT/eMS WORK PLAN, SWMUS 21 AND 54, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
MAY 2003 

1 5.0 COPC/COC Refinement 

2 5.1 Introduction 
3 This section discusses the COCs identified in the Zone E RFI Report (EnSafe, 1997), and the 

4 COPCs identified in subsequent sampling and screening (see Section 4.0). This section 

5 incorporates relevant information from the implementation of the IMs conducted by the 

6 DET and CH2M-Jones to remediate surface soil at the site for BEQs. 

7 During the 2003 1M by CH2M-Jones, clean soil from offsite was used as backfill to replace 

8 contaminated soil removed during the 1M. A reassessment of the soil contamination was 

9 made replacing the results of the removed samples with analytical results of the clean fill 

10 material. 

11 Tables 5-1 and 5-2 present the residual concentrations of COCs/COPCs from previous 

12 sampling efforts conducted at the site for surface and subsurface soil, respectively. Table 5-3 

13 presents COC/COPC concentrations in groundwater. Refer to Figure 3-1 for the sample 

14 locations and the boundaries of the individual 1M excavations. 

15 This section also rescreens the VOC soil data from the RF1 against a generic SSL based on a 

16 DAF=1 as agreed to by the BCT. 

17 5.2 Surface Soil COCS 
18 The Zone E RFI Report, Revision 0 identified arsenic, beryllium, and BEQs as surface soil 

19 COCs based on both the residential and industrial exposure scenarios. In Section 4.0, 

20 antimony, BEQs, lead, and mercury were identified as COPCs in surface soil based on the 

21 post-RF1 sampling. Antimony and mercury were identified as COPCs based on generic SSL 

22 exceedances. BEQs and lead exceeded both their respective industrial RBCs and generic 

23 SSLs. 

24 5.2.1 Arsenic 
25 Arsenic was identified as a surface soil COC during the original RFI because of exceedances 

26 of the residential and industrial RBC. During the RF1, arsenic was detected in all surface soil 

27 samples, all of which exceeded the EPA Region III residential RBC of 0.43 mg/kg. Table 5-1 

28 lists the detected arsenic concentrations in surface soil at SWMUs 21 and 54, including the 

SWMU21_54ZERFIAACMSWPREVO.OOC 5-1 



RFI REPORT ADDENDUM/1M COMPlETION REPORT/CMS WORK PLAN, SWMUS 21 AND 54, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
MAY 2003 

1 original RFI samples, which were removed during the 1M completed by the DET. None of 

2 the arsenic detections exceeded the maximum Zone E background concentration of 68 

3 mg/kg. 

4 Arsenic was detected in surface soil samples during subsequent surface soil sampling by 

5 CH2M Jones. All detections were within the range of arsenic detected in Zone E grid soil 

6 samples. 

7 The background soils at the CNC have been shown to have concentrations of arsenic above 

8 both the EPA Region III residential and industrial RBCs. Arsenic concentrations detected in 

9 background (grid) soil samples in Zone E ranged from 0.95 to 68 mg/kg, with a mean 

10 concentration of 8.5 mg/kg. 

11 For sites where background arsenic levels exceed RBCs, EPA Region IV typically considers 

12 arsenic concentrations in surface soil of up to 20 mg/kg and 270 mg/kg as acceptable for 

13 unrestricted and industrial land use, respectively (EPA, 2001). Based on these criteria, and 

14 based on the lack of any detections in the 2002 surface soil samples above 20 mg/kg, arsenic 

15 would not be considered a COC for either the unrestricted or industrial land use scenarios. 

16 5.2.2 Seryllium 
17 Beryllium was identified as a COC during the original RFI due to exceedances of the former 

18 industrial RBC of 1.3 mg/kg in effect at the time of the RFL Since the original RFI was 

19 completed, the residential and industrial RBCs for beryllium have been increased 

20 significantly. The current residential and industrial RBCs for beryllium are 16 mg/kg and 

21 410 mg/kg, respectively, at HI=O.l. Inspection of the beryllium data for the site, as 

22 presented in Table 5-1, indicates that none of the beryllium detections exceeded the current 

23 residential or industrial RBC (HI=O.I). Therefore, beryllium is not considered a COC for this 

24 site. 

25 5.2.3 SEas 
26 Surface soil samples collected at boring locations E0545B041 through E0545B052 provided 

27 data regarding current surface soil quality. Results from these samples were discussed in 

28 Section 4.0 and are presented in Table 5-1. 

29 BEQs were detected in post-RFI sample E54SB042 at a concentration of 12,095Ilg/kg, above 

30 the CNC sitewide reference concentration of 1,304Ilg/kg for surface soil. Additional 

31 delineation samples were collected to determine the extent of BEQ-impacted soil at this 

32 location and this area became the focus of an 1M completed by CH2M-Jones. Section 7.0 of 

SWMU21_54ZERFIRACMSWPREVO.DOC .. 2 
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1 this RF1RA/IMCR/CMSWP presents details of the activities performed during this 1M. Four 

2 additional surface soil samples (E054SB056 through E054SB059) were collected at a distance 

3 of 10 feet to the north, south, east, and west of soil boring E054SB042. BEQs in two samples 

4 (E054SB056 and E054SB057) exceeded the CNC sitewide reference concentration. Additional 

5 samples E054SB060 and E054SB061 were collected to complete the delineation and BEQs in 

6 these samples were below the CNC sitewide reference concentration, indicating that the 

7 extent of BEQ-impacted surface soil was identified. 

8 Remedial actions to remove BEQ-contaminated soil from SWMUs 21 and 54 were then 

9 implemented. The three surface soil samples that exhibited BEQ concentrations above the 

10 CNC sitewide reference concentration of 1,304 /lg/kg were removed during the 1M. Further 

11 details of the 1M conducted by CH2M-Jones are described in Section 7.0. 

12 The residual BEQ concentrations in remaining sampling locations are below the CNC 

13 sitewide reference concentration, as a result of the 1M. 

14 Benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, and dibenz[a,h]anthracene 

15 were detected at concentrations that exceeded their individual generic SSLs (DAF=lO) in a 

16 limited number of surface soil samples. With the exception ofbenzo[a]anthracene in surface 

17 soil at boring E054SB052 (1,330 /lg/kg), surface soil SSL exceedances of cP AHs were limited 

18 to borings E054SB042, E054SB056, and E054SB057. Soil at these boring locations were 

19 removed during the 1M. Therefore, only benzo[a]anthracene in a single sample (E054SB052) 

20 is currently present in site surface soil above its generic SSL. 

21 Site-specific SSLs were calculated for the seven cP AHs that are included in the BEQ 

22 calculation, as presented in Table 5-4. The SSL calculation is consistent with the Soil 

23 Screening Guidance: User's Guide (EPA, 1996a) and the Soil Screening Guidance: Technical 

24 Background Document (EPA, 1996b). The table shows the calculation of SSLs for both paved 

25 and unpaved site conditions. The unpaved SSLs are used as groundwater protection 

26 screening criteria in Tables 5-1 and 5-2. 

27 The site-specific SSL for benzo[a]anthracene was calculated to be 5,480 /lg/kg. The 

28 benzo[aJanthracene concentration in the surface soil sample from soil boring E054SB052 was 

29 1,330 /lg/kg, which is below the site-specific SSL. Based on these data, existing 

30 concentrations ofbenzo[aJanthracene are adequately protective of shallow groundwater. 

31 Additionally, benzo[aJanthracene has not been detected in site groundwater, further 

32 indicating that existing concentrations of this compound in soil are adequately protective of 

33 shallow groundwater. 
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1 Based on the above discussion, BEQs are not considered surface soil COCs for this site. 

2 5.2.4 Antimony 
3 Antimony was identified as a COPC in surface soil based on an exceedance of its generic 

4 SSL in post-RFI sampling. As part of the post RFI sampling, SPLP samples were also 

5 collected to calculate site-specific SSLs for select metals, including antimony. These data 

6 were discussed in Section 4.0 and the SSL calculations are presented in Appendix D. 

7 Individual SSLs were calculated for each SPLP sample. Detected antimony concentrations in 

8 the soil samples ranged from 0.837 J mg/kg to 532 J mg/kg. Antimony was not detected in 

9 four of the soil samples or in the leachate of any of the SPLP samples. These data indicate 

10 that soil concentrations of antimony as high as 532 mg/kg do not pose a threat to shallow 

11 groundwater. Calculated site-specific SSLs (presented in Appendix D) are based on using 

12 half the reporting limit in the SSL calculation for samples where antimony was not detected 

13 in the leachate. Samples that did not have detectable levels of antimony in the soil sample 

14 were excluded from the SSL calculation. The SSL based on the geometric mean of the 

15 individual Kd values for antimony was 6.6 mg/kg based on a DAF of 4.5 (unpaved 

16 scenario). 

17 One surface soil sample (at soil boring E054SB045, 10.9 mg/kg) contained antimony at a 

18 concentration above the calculated site-specific SSL of 6.6 mg/kg. To evaluate the potential 

19 for leaching to shallow groundwater, the mean antimony concentration in surface soil was 

20 calculated and compared to the site-specific SSL. Because the site is expected to remain 

21 industrial the entire site was considered to be the exposure area. The mean antimony 

22 concentration was calculated to be 2.6 mg/kg, which is below the site-specific SSL and is 

23 also below the range of antimony detected in Zone E grid samples (up to 7.5 mg/kg).Based 

24 on these considerations, antimony is not considered a surface soil COC for the industrial or 

25 unpaved land use scenarios at SWMUs 21 and 54. 

26 5.2.5 Lead 
27 Lead was identified as a COPC based on the analytical results from a single post-RFI sample 

28 (054SB05201, 1,230 mg/kg) that indicated that lead marginally exceeded its target cleanup 

29 level of 1,218 mg/kg for protection of industrial site workers. Four samples also exceeded 

30 the generic SSL of 400 mg/kg. 

31 Lead was included in the SPLP analyses. Lead was detected in all of the soil SPLP samples 

32 with concentrations ranging from 5.15 mg/kg to 12,100 mg/kg. Lead was detected in the 

33 leachate of three samples with detected concentrations between 0.042 J milligrams per liter 
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1 (mg/L) to 0.191 mg/L. SSLs for individual samples were between 13 mg/kg and 136,100 

2 mg/kg based on an unpaved scenario (DAF=45). The SSL based on the geometric mean of 

3 individual Kd values was calculated to be 616 mg/kg. 

4 The lead exposure concentration for SWMUs 21 and 54 was calculated as the mean 

5 concentration for both the human exposure scenario and for protection of shallow 

6 groundwater. Using the mean concentration for human exposure is appropriate because the 

7 biokinetic uptake model, which is the basis for the calculated RBC, is based on exposure to 

8 the site average lead concentration. The mean lead concentration was calculated to be 370 

9 mg/kg, which is below both the site-worker target cleanup level and the site-specific SSL. 

10 Therefore, lead is not identified as a surface soil COC at SWMVs 21 and 54 for the industrial 

11 or unpaved land use scenarios. 

12 5.2.6 Mercury 
13 Mercury was identified as a COPC based on exceedances of its generic SSL (1 mg/kg). Two 

14 surface soil samples (E0545B041, 2.74 mg/kg and E054SB045, 1.31 mg/kg) contained 

15 mercury at concentrations above its generic SSL in post-RFI samples. No sample contained 

16 mercury above its industrial RBC. 

17 Based on the SPLP testing, a site-specific SSL for mercury of 13 mg/kg was detected (see 

18 Appendix D). The mean (average) concentration of mercury in surface is estimated at 0.54 

19 mg/kg, which is below the generic SSL of 1 mg/kg as well as below the site-specific SSL of 

20 13 mg/kg. On this basis, mercury is not considered a COC for the surface soil for the 

21 industrial or unpaved land use scenarios. 

22 5.3 Subsurface Soil COCS 
23 As discussed in Section 4.0, antimony, BEQs, and lead were identified as COPCs based on 

24 exceedances of generic SSLs in subsurface soil in the post RFI sampling. 

25 5.3.1 BEQs 
26 With the exception of benzol a lanthracene and chrysene, all cP AH exceedances of the 

27 generic SSL in RFI subsurface soil occurred in a single sample, at boring E054SB031. 

28 Benzo[alanthracene was detected above its generic SSL in subsurface soil samples collected 

29 from soil borings E054SB031, E054SB022, and E054SB027; chrysene was detected above its 

30 generic SSL in soil borings E054SB031 and E0545B022. 
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1 BEQ constituents were detected above their respective generic SSLs in two post-RFI 

2 subsurface soil samples. Subsurface soil samples at soil borings E054SB053 and E054SB055 

3 had calculated BEQ values that exceeded the CNC subsurface soil sitewide reference 

4 concentration of 1,400 J.!g/kg. 

5 As previously discussed, site-specific SSLs for each cP AH were developed for SWMUs 21 

6 and 54. Table 5-2 compares concentrations of cPAHs in subsurface soil to the unpaved site-

7 specific SSLs. Inspection of Table 5-2 reveals that three soil borings (E054SB031) has cP AH 

8 values that exceed the site specific SSLs. Benzo[a]pyrene was detected above its site-specific 

9 SSL in samples from soil borings E054SB053 and E054SB055. Benzo[a]anthracene, 

10 benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene, dibenz[a,h]anthracene, and 

11 indeno[I,2,3-c,d]pyrene exceeded their site-specific SSLs in the subsurface soil sample from 

12 boring E054SB031. 

13 The reported cP AH and BEQ values for the subsurface soil sample at boring E054SB031 are 

14 significantly greater than in other samples at the site and are elevated relative to samples 

15 collected at the CNC in general. Other samples collected around the vicinity of boring 

16 E054SB031 during the original RFI did not exhibit the unusually high BEQ values found at 

17 E054SB031, although the BEQ and cP AH values reported for boring E054SB035 were 

18 elevated above background levels. 

19 Because of the unusually high BEQ value at boring E054SB031, this location, as well as soil 

20 at boring E054SB035, was resampled in December 2002 to assess whether a significant 

21 source area of BEQ containing material (such as tar) was present at that location. The data 

22 for these resampling borings (E054SB053 and E054SB054), are also provided in Table 5-2. 

23 These data indicate elevated BEQs above background, but the results are much lower than 

24 the original value reported for E054SB031 and do not reflect a significant BEQ source area. 

25 Even though the original reported value for E054SB031 appears to be a statistical outlier, 

26 mean subsurface soil concentrations were calculated for the cPAHs that have site specific 

27 SSL exceedances. The results are presented in Table 5-2. These results indicate that the mean 

28 concentrations of all cP AHs (except for benzo[ a ]pyrene) are below the unpaved site-specific 

29 SSLs. 

30 No PAHs have been detected in groundwater at the site at concentrations above their RBCs, 

31 indicating that BEQs are not leaching at significant levels. Therefore, none of the individual 

32 PAHs are considered to be COCs from a leaching perspective. 
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1 However, because the total BEQ values for several subsurface soil samples exceed the CNC 

2 subsurface soil sitewide reference concentration of 1,400 /Lg/kg, BEQs are retained as 

3 subsurface soil COCs for this site. 

4 5.3.2 Antimony 
5 Five of 35 subsurface soil samples contained antimony at concentrations were above the 

6 site-specific SSL of 6.6 mg/kg. The site-specific SSL of 6.6 mg/kg was calculated for 

7 antimony based on SPLP data collected at the site, using the geometric mean of the 

8 estimated Kd value. Because antimony was not detected in the SPLP extract from any 

9 samples (including an SPLP test on a sample with antimony at a concentration of 532 

10 mg/kg), its concentration in the extract was estimated at half the detection limit. 

11 The SPLP data suggest that soil concentrations of antimony, even at a concentration of 532 

12 mg/kg, do not represent a leaching hazard. However, since antimony was detected in 

13 groundwater samples above its MCL, further evaluation of its potential leachability was 

14 conducted. 

15 The mean antimony concentration for subsurface soil was calculated to evaluate if existing 

16 concentrations of antimony represent a threat to shallow groundwater. The mean antimony 

17 concentration was calculated to be 22.8 mg/kg. This value is significantly influenced by the 

18 evaluated value of 532 mg/kg detected in one of the SPLP samples. Because the mean 

19 antimony concentration exceeds the site specific SSL and because antimony was detected in 

20 groundwater samples above its MCL, antimony is retained as a subsurface soil COCo 

21 5.3.3 Lead 
22 A site-specific SSL of 616 mg/kg was calculated for lead based on SPLP data collected at the 

23 site, as described in Appendix D. Seven of 40 subsurface soil samples contained lead at 

24 concentrations that were above the site-specific SSL of 616 mg/kg. Several subsurface soil 

25 samples, such as borings E0545B030, E054SB031, E054SB035, and E054SB048 had significant 

26 exceedances of the SSL. 

27 The mean lead concentration for subsurface soil was calculated to evaluate if existing 

28 concentrations of lead represent a threat to shallow groundwater. The mean lead 

29 concentration was calculated to be 1,730 mg/kg, which is above the calculated site-specific 

30 SSL. Based on these results, lead is retained as a subsurface soil COCo 
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1 5.4 Summary of Soil COCS 
2 Based on the above discussion, there are no COCs identified for surface soil for the 

3 industrial or unpaved land use scenarios at SWMUs 21 and 54 . Antimony, BEQs, and lead 

4 are identified as COCs in subsurface soil. 

5 5.5 Groundwater COCs 
6 The Zone E RFI Report, Revision 0 identified antimony, arsenic, and thallium as shallow 

7 groundwater COCs. As discussed in Section 4.0, antimony, lead, nickel, and thallium were 

8 identified as COPCs in groundwater as a result of the post-RFI sampling. These COPCs are 

9 evaluated further below to determine if they are considered COCS. Groundwater data for 

10 these chemicals are summarized in Table 5-3. 

11 5.5.1 Antimony 
12 Antimony was identified as a COC based on the analytical results from the April 1996 RFI 

13 samples. It was detected in two of the six samples collected in 1996. Both monitoring wells 

14 where antimony was detected (E021GW002, 10.2 Jlg/L and E054GW002, 10.9 Jlg/L) 

15 contained antimony at concentrations that exceed its MCL of 6 Jlg/L. Antimony was not 

16 detected in either of the two subsequent sampling events from monitoring wells 

17 E021GW002 or E054GW002. Antimony was detected above its MCL again in monitoring 

18 well E054GW002 in February 1997 (13.8 Jlg/kg) and in September 2002 (unfiltered 24.9 

19 Jlg/kg and filtered 18.1 Jlg/kg). It is possible that turbidity influenced the sample results 

20 during the 1997 sampling, as the groundwater sampling forms indicate that the turbidity 

21 during well purging ranged from 7 to 62 nephelometric turbidity units (NTUs). 

22 Additionally, the turbidity in well E054GWOO2 during the September 2002 sampling started 

23 at 211 NTUs, was noted to vary somewhat erratically during purging, ranging from 53 to 87 

24 NTUs during well purging. However, its presence in the filtered sample suggests that 

25 turbidity may not have been a factor for that sample. 

26 Because antimony has been detected in site groundwater at concentrations that exceed its 

27 MCL, antimony is identified as a groundwater COC at SWMUs 21 and 54. 

28 5.5.2 Arsenic 
29 Arsenic was identified as a groundwater COC during the intial RFI due to exceedances of its 

30 drinking water RBC. Detected arsenic concentrations for groundwater at the site are 
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1 presented in Table 5-3. None of the reported arsenic concentrations exceeded the 50 /Lg/L 

2 MCL. Therefore, arsenic is not considered a COC for groundwater at this site. 

3 5.5.3 Lead 
4 Lead was identified as a COPC in Section 4.0 of this report due to an elevated detection 

5 during the September 2002 sampling. Lead was detected at a concentration of 258 /Lg/L in 

6 the unfiltered sample from monitoring well E054GW002. However, lead was not detected in 

7 the filtered sample from the same well, indicating that the detected concentration of lead 

8 may have been due to suspended solids in the sample. No other detections of lead at a 

9 concentration greater than 15 /Lg/L have occurred, thus the reported value for lead appears 

10 anomalous. Based on the available data, lead is retained as a groundwater COCo However, 

11 additional sampling is recommended during the CMS phase to assess whether the reported 

12 detection is related to turbidity. 

13 5.5.4 Nickel 
14 Nickel was identified as a COPC based on comparison of nickel concentrations in the last 

15 three rounds of the original RFI samples to COPC screening criteria. One sample from 

16 monitor well E054GW002 (129 /Lg/L) contained nickel above its tap water RBC (73 /Lg/L, 

17 HI=O.l) in the December 1996 sampling effort. Subsequent samples collected from 

18 monitoring well E054GW002 did not contain nickel at concentrations that exceed its RBC. 

19 The single detection of nickel above screening criteria may be due to suspended solids in the 

20 sample. However, nickel is retained as a groundwater COC at SWMUs 21 and 54. 

21 Additional sampling during the CMS phase is recommended to confirm whether this 

22 anomalous detection is turbidity-related. 

23 5.5.5 Thallium 
24 Thallium has been intermittently detected above its MCL in samples collected from three of 

25 the site monitoring wells. The intermittent nature of the detections and the fact that a 

26 thallium source has not been identified at SWMUS 21 AND 54 suggest that these 

27 occurrences are of natural origin and may be due to turbidity. Comparison of thallium 

28 concentrations in site groundwater to the Zone E range of background concentrations 

29 appear to support this hypothesis for historical exceedances, however thallium 

30 concentrations in the filtered and unfiltered samples collected from monitoring well 

31 E021GWOOI in September 2002 are above the MCL. Therefore, thallium is identified as a 

32 COC at SWMUs 21 and 54. 
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1 Based on the above discussions, antimony, lead, nickel, and thallium have been identified as 

2 groundwater COCs at SWMUs 21 and 54. 

3 5.6 Soil vae Rescreening using DAF=1 
4 As agreed to by the BCT, detected VOCs have been reevaluated by screening the analytical 

5 results against SSLs based on a DAF of 1. Table 5-5 presents the data and the screening 

6 criteria. 

7 Only one VOC, methylene chloride, was detected at a concentration that exceeded its SSL 

8 (0.001, DAF=l). It was detected in a single surface soil sample, at a concentration of 0.0061 

9 mg/kg, collected at soil boring E021SB031 .. 

10 A site-specific SSL was calculated for methylene chloride. The calculation and the input 

11 parameters are presented in Table 5-4. The site-specific SSL was 0.013 mg/kg. The detected 

12 concentration of methylene chloride (0.0061 mg/kg) was below the site-specific SSL. 

13 Therefore, methylene chloride is not identified as a surface soil COC for SWMUs 21 and 54. 
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1 

2 

6.0 Summary of Information Related to Site 
Closeout Issues 

3 6.1 RFI Status 
4 The Zone E RFI Report, Revision 0 (EnSafe, 1997) addressed SWMUs 21 and 54 together and 

5 recommended a CMS to address surface soil and shallow groundwater at the sites. 

6 Responses to SCDHEC comments on the RFI report are attached as Appendix F. With this 

7 report addendum, the RFI is considered to be complete. 

8 6.2 Presence of Inorganics in Groundwater 
9 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

10 to the occasional or intermittent detection of metals (primarily arsenic, thallium, and 

11 antimony) in groundwater at concentrations above the applicable MCL, preceded or 

12 followed by detections of these same metals below the MCL or below the practicable 

13 quantitation limit. 

14 These constituents were discussed in Section 5.0. No detected concentrations of arsenic 

15 exceeded the MCL of 50 JLg/L. Antimony and thallium were identified as groundwater 

16 COCs for SWMUs 21 and 54 and their presence will be evaluated in a CMS (see Section 9). 

17 Therefore, additional discussion of inorganics in groundwater at this site is not warranted. 

18 6.3 Potential Linkage to Investigated Sanitary Sewers at the 
19 CNC (SWMU 37) 
20 There are no data suggesting that there were any connections from operations at this site to 

21 the sanitary sewer. Therefore, further evaluation of this issue is not warranted. 

22 6.4 Potential Linkage to Investigated Storm Sewers at the CNC 
23 (AOC 699) 
24 No direct connections from SWMUs 21 and 54 to the storm sewers are known to exist. 

25 Therefore, further evaluation of this issue is not warranted. 
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1 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
2 at the CNC 
3 There are no railroad lines at SWMUs 21 and 54. Therefore, no linkage with the railroad 

4 lines exists and further evaluation of this issue is not warranted. 

5 6.6 Potential Migration Pathways to Surface Water Bodies at 
6 the CNC 
7 The nearest surface water body to SWMUs 21 and 54 is the Cooper River, which is adjacent 

8 to the site. Four sediment samples were collected as part of the RFI investigation at SWMUs 

9 21 and 54 to determine if COCs/COPCs were potentially migrating off-site. The analytical 

10 results for detected compounds in the samples suggested that chemicals detected in site soil 

11 may be migrating to the Cooper River and that sediment may have been impacted by site 

12 activities. Further evaluation of this issue is being addressed in the Zone J RFI by the 

13 Navy /EnSafe team. 

14 6.7 Potential Contamination in OillWater Separators (OWSs) 
15 There are no OWSs associated with SWMUs 21 and 54. In addition, there is no reference to 

16 an OWS at the site in the Oil/Water Separator Data report, prepared by the Department of 

17 the Navy (September 2000). Therefore, further evaluation of this issue is not warranted. 

18 6.8 Land Use Controls (LUCs) 
19 SWMUs 21 and 54 are planned for future industrial use. The evaluation presented in this 

20 RFlRA concludes that the site is suitable for this purpose. Therefore SWMUs 21 and 54 will 

21 have LUCs applied as part of the corrective measures process. At a minimum, these LUCs 

22 are expected to include restrictions against residential land use. 

SWMU21_54ZERFIAACMSWPREVO.DOC 6-, 



\ 

Section 7.0 



RFI REPORT ADDENDUMIIM COMPLETION REPORT/CMS WORK PLAN, SWMUS 21 AND 54, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
MAY 2003 

1 7.0 Interim Measure Completion Report 

2 7.1 Pre-excavation Sampling and Contaminant Delineation 
3 The Zone E REI Report, Revision a (EnSafe, 1997) identified arsenic, BEQs, and beryllium as 

4 COCs for SWMUs 21 and 54. Following the RFl, the DET performed an 1M that resulted in 

5 removal of much of the surface and subsurface soil at the site(s). In order to determine 

6 current soil and groundwater conditions, and to collect data for SSL calculations, CH2M-

7 Jones developed a SAP to address these data needs in August 2002. The SAP was reviewed 

8 by SCDHEC and comments issued on August 27, 2002. Responses to SCDHEC's comments 

9 were prepared and submitted to SCDHEC on September 5, 2002. The sampling was 

10 performed as proposed. 

11 These data were reviewed with the following results: 

12 • Antimony was detected in one surface soil sample (054SB04501, 10.9 mg/kg) at a 

13 concentrations that exceeded its range of background concentrations and its generic SSL 

14 of 2.5 mg/kg (DAF~10). Antimony was not detected above its industrial RBC in any 

15 surface soil sample. 

16 • Lead was detected in one surface soil sample (0545B05201, 1,230 mg/kg) at a 

17 concentration that exceeded is range of background concentrations and its industrial 

18 RBC ofl,218 mg/kg. 

19 • Mercury was detected in one surface soil sample (0545B05201, 2.74 mg/kg) at a 

20 concentrations that exceeded its range of background concentrations (0.03 to 2.7 mg/kg) 

21 and its generic SSL of 1 mg/kg (DAF~lO). Mercury was not detected above its industrial 

22 RBC in any surface soil sample. 

23 • Antimony and lead were both detected above their range of background concentrations 

24 and generic SSLs (DAF~lO) in the same subsurface sample (054SB04802). The detected 

25 concentrations of antimony and lead was 532 J mg/kg and 12,100 mg/kg, respectively. 

26 • Three SVOCs (benzo[a]anthracene, benzo[a]pyrene, and benzo[b]fluoranthene) were 

27 detected at concentrations the exceeded their respective anthropogenic background 

28 concentrations, their industrial RBCs and/or their generic SSLs (DAF~10). All three of 

29 these compounds are included in the BEQ evaluation. Therefore, BEQ concentrations 
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1 were calculated and compared to the anthropogenic background level developed for 

2 BEQs. One surface soil sample (0545B04201) had a calculated BEQ concentration that 

3 exceeded it anthropogenic background concentration. 

4 Based on these data, it was determined that removal of BEQ-impacted surface soil was 

5 appropriate and an IMWP was developed. The IMWP proposed collecting four surface soil 

6 delineation samples (0545B05601 through 0545B05901) around soil boring E0545B042 to 

7 determine the horizontal extent and one intermediate interval (1 to 2 ft bls) sample 

8 (0545B05503) to define the vertical extent of BEQ-impacted soil. The horizontal delineation 

9 samples were collected at a distance of ten feet to the north, south, east, and west of soil 

10 boring E0545B042. The vertical delineation sample was collected adjacent to soil boring 

11 E0545B042. Two RFI subsurface soil sample locations (E0545B031 and E0545B035), which 

12 contained elevated BEQ concentrations, were proposed to be re-sampled to confirm the 

13 presence of BEQs and resampling subsurface soil at soil boring E0545B048 to confirm the 

14 presence of antimony and lead. The presence of antimony and lead in subsurface soil at the 

15 reported concentrations was suspicious because the surface samples contained antimony 

16 and lead at significantly lower concentrations (2.07 mg/kg and 365 mg/kg, respectively). 

17 Therefore this location was proposed to be resampled (0545B05202) to verify these results. 

18 The approach for the 1M was presented in the Interim Measure Work Plan, SWMUs 21 and 54, 

19 Zone E, Revision 0 (CH2M-Jones, 2002b), and was subsequently approved (Approval Letter, 

20 1/17/2003), by 5CDHEC. 

21 Antimony was not detected, and lead was detected at a concentration of 231 mg/kg in 

22 sample 0455B05202, indicating that the earlier sample may have contained some foreign 

23 material that impacted the results. The calculated BEQ values from subsurface sample 

24 0545B05302 (resample of 0545B03102) and vertical delineation sample 0545B05503 (1 to 2 ft 

25 sample at E0545B042) were above the MC5, however only two BEQ constituents 

26 (benzo[a)anthracene and benzo[b )fluoranthene) were found to exceed their respective 

27 generic 55Ls, and preliminary review of the data indicated that mean subsurface 

28 concentrations of these two constituents would likely be below the 55L. The horizontal 

29 delineation samples to the north and south of soil boring E0545B042 contained BEQ 

30 concentrations above the surface soil MC5, indicating that further sampling was necessary 

31 to determine the area of BEQ-impacted soil around soil boring E0545B042. Two additional 

32 horizontal delineation samples (0545B06001 and 0545B06101) were proposed to complete 

33 the BEQ delineation at 5WMUs 21 and 54. Collection of these additional delineation samples 

34 were proposed in the Interim Measure Work Plan Addendum, SWMUs 21 and 54, Zone E, 

35 Revision 0 (CH2M-Jones, 2003) and approved by 5CDHEC on January 21, 2003. 
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1 The additional delineation samples were both below the MCS for BEQs. Therefore, further 

2 delineation of BEQ-impacted surface soil at the site was not considered necessary and the 

3 boundaries of the excavation were established as proposed in the IMWP Addendum. 

4 7.2 Technical Approach of the Interim Measure 
5 The 2003 1M at SWMUs 21 and 54 was intended to address BEQ-impacted surface soil 

6 ,exceeding MCS presented in the IMWP. The extent of soil removal was determined by BEQ 

7 concentrations detected in the pre-excavation delineation/ confirmation samples. Excavation 

8 limits were located to include soil criteria exceedances. Vertical and horizontal limits of 

9 contamination were determined by the pre-excavation delineation sampling. The IMWP 

10 proposed that the excavation would be backfilled with clean soil following removal of 

11 contaminated soil. This approach was presented to the SCDHEC and was approved after 

12 review of the IMWP. 

13 7.3 Excavation Activities 
14 The limits of the excavation, based on coordinates from 1M WP Addendum sample 

15 locations, were staked in the field. Excavation activities were completed in a single day; 

16 February 13, 2003. Excavated soil from the site was loaded directly into covered 20 cy 

17 dumpsters and on March 4, 2003, the excavated soil was hauled from the site to the disposal 

18 landfill. Forty cubic yards (yd3) of clean backfill material was brought to the site from the 

19 designated borrow area. 

20 Air particulates were monitored with dust monitors, and readings were reported at 0.0 

21 milligrams per cubic meter (mg/m3) (normal). 

22 7.3.1 Excavation Dimensions 
23 The excavation measured approximately 40 ft long by 20 ft wide by 1 ft deep. 

24 7.3.2 Waste Characterization Sampling 
25 A waste characterization sample (054VAOOIM3) was collected in December 2002 during the 

26 first round of delineation sampling and analyzed for toxicity characteristic leaching 

27 procedure (TCLP) metals. The TCLP sample was a composite sample comprised of soil from 

28 two locations. Lead was detected in the leachate of the waste characterization sample above 

29 the acceptable limit for the toxicity characteristic. BEQs were also detected in the delineation 

30 samples above the MCS, indicating that further delineation was needed. A second round of 

31 delineation samples were collected in January 2003. The results from these delineation 
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1 samples indicated that the areal extent of soil containing BEQs above the MCS had been 

2 determined. Because the excavation area was expanded, It was determined that a second 

3 waste characterization sample would be collected. 

4 The second waste characterization sample (054V AOO1N2) was collected during the 

5 excavation and analyzed for TCLP metals. This TCLP sample was a composite sample 

6 comprised of two aliquots from each of the three dumpsters. Because this sample was a 

7 composite, comprised of soil from the entire final excavation area, it was used for 

8 determining appropriate waste disposal. The analytical results indicated that the excavated 

9 soil was suitable for disposal in a Subtitle D landfill. Results for these samples is presented 

10 in Table 7-1 and are included in Appendix B. 

11 Approximately 34.4 tons of soil were disposed of at the Oakridge Landfill, 2183 Highway 

12 78, Dorchester, SC 29437 disposal facility as non-hazardous waste. Copies of the waste 

13 manifests are included in Appendix G. 

14 Waste storage, handling, characterization and disposal were conducted in accordance with 

15 the EPA guidance document, Management of Remediation Waste Under RCRA (1998). 

16 7.3.3 Site Restoration 
17 The excavations were backfilled with clean soil soon after the contaminated soil was 

18 removed, and graded to restore the site to original elevations. 

19 Appendix H includes copies of site photos taken during various remediation activities at 

20 SWMUs 21 and 54. 
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TABLE 7-1 
Waste Characterization (TCLP) Samples 

RFI REPORT ADDENDUMflM COMPLETION REPORT/CMS WORK PLAN, SWMUS 21 AND 54, ZONE E 
CHARLESTON NAVAL COMPlEX 

REVISIQNO 
MAY 2003 

RFI Report AddendumllM Completion ReporVCMS Work Plan, SWMUs 21 and 54, Zone E, Charleston Naval Complex 

Concentration 
Date TCLP Criteria 

Station 10 Sample 10 Chemical Collected (mgIL) Qualifier (40CFR261.24) 

E054VAOOI 054VA001M3 Arsenic 12120/02 0.029 U 5 

Barium 12120/02 0.393 J 100 

Cadmium 12120/02 0.016 J 

Chromium 12120/02 0.041 J 5 

Lead 12120/02 11.1 J 5 

Mercury 12120/02 0.0004 UJ 0.2 

Selenium 12120/02 0.037 U 

Silver 12120/02 0.012 U 5 

E054VAOOI ' 054VA001N2 Arsenic 02113/03 0.041 U 5 

Barium 02113/03 0.637 J 100 

Cadmium 02113103 0.009 J 

Chromium 02113/03 0.017 J 5 

Lead 02113/03 0.417 J 5 

Mercury 02113103 0.001 UJ 0.2 

Selenium 02113/03 0.042 U 

Silver 02113/03 0.025 U 5 

U indicates that the compound was not detected. The reported value is the reporting limit. 

UJ indicates that the compound was not detected. The reported value is an estimated reporting limit. 

J indicates that the compound was detected and the reported value is an estimated concentration. 
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8.0 Recommendations 

SWMU 21, the Old Paint Storage Area, consists of a 20-ft by 180-ft concrete pad constructed 

in 1942 for welding operations. Beginning in 1973, the slab was used for storage of 

containerized paint wastes from ship repair and overhaul operations. 

SWMU 54, the Former Abrasive Blasting Area, consists of the unpaved area around SWMU 

21. The site was used for abrasive blasting of ship components and hull sections. Ship 

components, including anchor chains, were also painted in this area. 

The RFI was implemented in 1996 and 1997 by the Navy /EnSafe team. The DET 

implemented an 1M after the RFI to remove soil visibly impacted by blast media. The 

excavated soil was not backfilled. Based on a review of RFI data, additional data were 

collected by CH2M-Jones to assess the current surface soil quality. Based on the post-RFI 

data soil impacted with BEQs was targeted for an 1M. Groundwater quality was also 

assessed. After implementation of the 1M, soil and groundwater data were evaluated to 

assess whether COCs were present. It was concluded that no surface soil COCs are present 

for the industrial land use scenario. Several subsurface soil and groundwater COCs were 

identified. The site is suitable for continued and future industrial land use. Because of the 

site's location in Zone E, it is expected that the site will be used for industrial land use in the 

future. 

LUCs will need to be implemented to restrict the use of this site to non-residential use. This 

is consistent with the planned future use of the site. A CMS is recommended to address 

antimony, lead, and BEQs in subsurface soil and antimony, lead, nickel, and thallium in 

groundwater. A CMSWP for subsurface soil and shallow groundwater is presented in 

Section 9.0. 
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9.0 eMS Work Plan for SWMUs 21 and 54 

This CMSWP identifies preliminary remedial action objectives (RAOs) and MCSs for COCs 

at SWMU 21/54, as well as potential remedial alternatives for preventing tmacceptable 

impacts from COCs in subsurface soil shallow grotmdwater. A CMS will be performed to 

evaluate remedial alternatives for subsurface soil and grotmdwater. 

9.1 Remedial Action Objectives 
7 RAOs are medium-specific goals that the remedial actions will be designed to accomplish in 

8 order to protect human health and the environment by preventing or reducing exposures 

9 under current and future land use conditions. The RAOs identified for the subsurface soil at 

10 SWMUs 21 and 54 are being chosen to prevent tmacceptable impacts to grotmdwater from 

11 soil containing metals at tmacceptable levels. The RAOs identified for shallow grotmdwater 

12 are to prevent ingestion and direct/ dermal contact with grotmdwater having tmacceptable 

13 noncarcinogenic hazard, and to restore the shallow aquifer to beneficial use conditions. 

14 9.2 Remedial Goal Options and Proposed Media Cleanup 
15 Standards 
16 Typically after RAOs have been established and the risk assessment is complete, remedial 

17 goal options (RGOs) are developed for each RAO. The RGOs are based on assumptions 

18 about a particular land use scenario and include different residual risk levels for 

19 comparison. For example, to remediate surface soils to protect an onsite maintenance 

20 worker, RGOs might include remediating to anthropogenic backgrotmd levels or to one of a 

21 variety of specific risk levels (such as lE-06 or lE-04). For each RGO, a specific MCS is 

22 determined for specific chemicals. These MCSs are expressed in conventional concentration 

23 tmits, such as mg/kg or mg/L, for specific chemicals. Remediating the site to those specific 

24 MCSs would be suitable to demonstrate that the RAO has been achieved. 

25 The exposure media of concern for SWMUs 21 and 54 are subsurface soil and shallow 

26 grotmdwater. 

27 Potential MCSs for achieving RGOs protective of potentially exposed human receptors (e.g., 

28 site workers involved in monitoring and maintenance) under the anticipated future land use 
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1 (industrial) will be presented in the CMS. Remedial alternatives for achieving these 

2 potential MCSs will be evaluated and described in the CMS. 

3 Antimony, lead, and BEQs are the COCs identified for subsurface soiL Preliminary 

4 recommendations for target MCSs for these chemicals are presented below: 

Su bsu rface Soil COC 

Antimony 

Lead 

BEOs 

Preliminary MCS 

Site-specific SSL 

Site-specific SSL 

1 ,400 lIg1kg 
(CNC Sitewide Reference Concentration) 

5 Although site-specific SSLs were calculated for metals during the RFI, these values should 

6 be refined based on additional sampling and an improved understanding of the factors 

7 affecting leachability of the metals at this site. 

8 The COCs identified for groundwater are antimony, lead, nickel, and thallium. MCSs for 

9 these chemicals shall be the EPA Drinking Water Standards (MCLs) or, for those chemicals 

10 that do not have an MCL, the EPA Region III RBC (HI=l.O). The table below presents these 

11 COCs and their respective MCLs. The MCLs are from EPA Drinking Water Regulations 

12 (Summer 2000). 

Chemical EPA Drinking EPA Region III 
Water MCl (pgIL) RBC (HI=I.0) 

Antimony 6 NA 

Lead 15 NA 

Nickel NA 730 

Thallium 2 NA 

13 9.3 Corrective Measures Evaluation 
14 The CMS will evaluate options for addressing potential impact to groundwater from 

15 subsurface soil COCs and for preventing unacceptable exposure to or ingestion of 

16 groundwater. Potential approaches to achieving the MCS in soil include refinement of the 

17 site-specific SSL, monitoring, soil excavation, and stabilization. Approaches to achieving the 
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1 MCSs for groundwater include land use controls (LUCs), natural attenuation, long term 

2 monitoring, and in situ treatment. 

3 9.4 CMS Approach 
4 The CMS will consist of the following tasks: 

5 1. Candidate corrective measure alternatives will be screened using several criteria and 

6 decision factors. 

7 2. A preferred corrective measure alternative will be selected for each medium. 

8 3. The CMS and preferred corrective measure alternatives will be documented in the CMS 

9 report. 

10 9.5 Approach to Evaluating Corrective Measure Alternatives 
11 According to the RCRA permit issued by SCDHEC (SCDHEC, 1998), the alternatives will be 

12 evaluated using the following five standards: 

13 1. Protect human health and the environment. 

14 2. Attain MCSs (RGOs). 

15 3. Control the source of releases to minimize future releases that may pose a threat to 

16 human health and the environment. 

17 4. Comply with applicable standards for the management of wastes generated by remedial 

18 activities. 

19 5. Other factors include (a) long-term reliability and effectiveness; (b) reduction in toxicity, 

20 mobility, or volume of wastes; (c) short-term effectiveness; (d) implementability; and (e) 

21 cost. 

22 Each of the five criteria is defined in more detail below: 

23 1. Protect human health and the environment. The alternatives will be evaluated on the 

24 basis of their ability to protect human health and the environment. The ability of an 

25 alternative to achieve this standard mayor may not be independent of its ability to 

26 achieve the other standards. For example, an alternative may be protective of human 

27 health, but may not be able to attain the MCSs, if the MCSs are not directly tied to 

28 protecting human health. 
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Attain MCSs (RGOs). The alternatives will be evaluated on the basis of their ability to 

achieve the RGOs defined in this CMS Work Plan. Another aspect of this is the time 

frame to achieve the RGOs. Estimates of the time frame for the alternatives to achieve 

RGOs will be provided. 

Control the source of releases. This deals with the control of releases of contamination 

from the source (the area or material from which the contamination originated). 

Comply with applicable standards for the management of wastes. This deals with the 

management of wastes derived from implementing the alternatives, e.g., treatment or 

disposal of excavated materiaL The removal alternative will be designed to comply with 

all standards for management of wastes. 

Other factors. Five other factors must be considered if an alternative is found to meet 

the four criteria described above. These other factors are as follows: 

13 a. Long-term reliability and effectiveness 

14 These two alternatives will be evaluated on the basis of their reliability and the 

15 potential impact should the alternative fail. In other words, a qualitative assessment 

16 will be made as to the chance of the alternative's failing and the consequences of that 

17 failure. 

18 b. Reduction in the toxicity, mobility, or volume of wastes 

19 Alternatives with technologies that reduce the toxicity, mobility, or volume of the 

20 contamination will be generally favored over those that do not. Consequently, a 

21 qualitative assessment of this factor will be performed for each alternative. 

22 c. Short-term effectiveness 

23 Alternatives will be evaluated on the basis of the risk they create during the 

24 implementation of the remedy. Factors that may be considered include fire, 

25 explosion, and exposure of workers to hazardous substances. 

26 d. Implementability 

27 The alternatives will be evaluated for their implementability by considering any 

28 difficulties associated with conducting the alternatives (such as the construction 

29 disturbances they may create), operation of the alternatives, and the availability of 

30 equipment and resources to implement the technologies comprising the alternatives. 
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1 e. Cost 

2 A net present value of each alternative will be developed. These cost estimates will 

3 be used for the relative evaluation of the alternatives, not to bid or budget the work. 

4 The estimates will be based on information available at the time of the CMS and on a 

5 conceptual design of the alternative. They will be "order of magnitude" estimates 

6 with a generally expected accuracy of -50 percent to +50 percent for the scope of 

7 action described for each alternative. The estimates will be categorized into capital 

8 costs and operations and maintenance costs for each alternative. 

9 9.6 eMS Report 
10 The CMS Report will present the identification, development, and evaluation of potential 

11 corrective measures for SWMUs 21 and 54. A proposed outline of the report, as shown in 

12 Table 9-1, provides an example of the report format and content organization. 
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TABLE 9-1 

RFt REPORT ADDENDUM/1M COMPLETION REPORT/CMS WORK PLAN, SWMUS 21 AND 54, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
JULY 2003 

Outline of eMS Report for SWMUs 21 and 54 
RFI Report Addendum/1M Completion ReporVCMS Work Plan, SWMUs 21 and 54, Zone E, Charleston Naval 
Complex 

Section No. 

t.O 

1.1 

1.2 

1.3 

1.3.1 

1.3.2 

1.3.2.1 

1.3.2.2 

2.0 

3.0 

3.1 

3.2 

3.3 

3.3.1 

3.3.2 

3.4 

3.4.1 

3.4.2 

3.5 

3.5.1 

3.5.2 

4.0 

5.0 

Appendix A 

List of Tables 

List of Figures 

• 
b 

Section Title 

Introduction 

Corrective Measures Study Purpose and Scope 

Report Organization 

Background Information 

Facility Description 

Site History and Background 

Nature and Extent of Contamination 

Summary of Risk Assessment 

Remedial Goal Options 

Detailed Analysis of Focused Alternatives 

Approach 

Evaluation Criteria 

Description of Soil Altematives • 

Alternative 1: Land Use Controls 

Altemative 2: Soil Removal and Disposal 

Description of Groundwater Alternatives· 

Alternative 1: Land Use Controls 

Alternative 2: Monitored Natural Attenuation 

Comparative Analysis of Alternatives 

Soil Alternatives 

Groundwater Alternatives 

Recommended Remedial Alternatives 

References 

Corrective Measure Alternative Cost Estimates' 

Additional alternatives will be analyzed, if necessary. 

Additional appendices will be added, if necessary. 
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f. INTRODUCTION 

l.l INSTALLATION RESTORATION PROGRAM. The purpose of the Department of the 

Navy (DON) Installation Restoration (lR) Program is to identify, assess, characterize and clean up 

or control contamination from past hazardous waste disposal operations and hazardous material 

spills at Navy and Marine Corps activities. The Defense Environmental Restoration Program 

(DERP) is codified in the Superfund Amendments and Reauthorization Act (SARA) Section 211 (10 

USC 2701). The IR Program is a component ofDERP. 

1.1.1 Naval Base Charleston IR PrO!:ram. At Naval Base Charleston, a Resource Conservation 

and Recovery Act (RCRA) Facility Assessment (RF A) was prepared which divided the Naval Base 

into zones and identified Solid Waste Management Units (SWMUs) and Areas of Concern (AOCs) 

within each zone. The RF A evaluated each SWMU and AOC and determined which sites required 

further investigation. Based on the RF A, a RCRA Facility Investigation (RFI) work plan has been 

or is being prepared for each zone containing SWMUs and AOCs requiring further investigation. 

On completion of the RFI for each Zone, a RFI report will be prepared for that zone. The RFI 

reports will identify SWMUs and AOCs containing wastes requiring remediation. Eventually, 

Corrective Measures Studies (CMSs) will be prepared to determine the best means of remediating 

each site. 

1.2 INTERIM MEASURES. Interim Measures (1M) performed as part of the IR Program are 

intended to eliminate sources of environmental contamination or limit the spread of environmental 

contaminants prior to the completion of the RFI CMSs. 

1.3 SOUD WASTE MANAGEMENT UNITS 21 & 54. SWMU 54 is the site of a former 

abrasive blasting area, which is located in Zone "E" of the RFI at the north end of the Controlled 

Industrial Area (CIA) adjacent to the Cooper River. The area surrounds SWMU 21 (Slab 1275), an 

uncovered concrete pad which was used for temporary storage of containerized paint wastes awaiting 

off site transport. Figure A-I of Appendix A illustrates these two sites. Abrasive blast media, which 
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2. INTERIM MEASURE EXECUTION 

2.1 ACTIONS REOUIRED BY INTERIM MEASURE WORKPLAN. Removal was 

performed to the maximum extent practical and an estimated 1000 cubjc yards of material containing 

the remaining spent abrasive blast residue was properly disposed. Required actions included 

excavation from the following areas: 

• Removal of all obvious spent abrasive blast residue from all exposed surfaces of soil, asphalt 

or concrete including the area underneath the slab for as far as can be reached; 

• Removal of all obvious spent abrasive blast residue from the marsh mud area on the Cooper 

River side of the boundary fence. This required removal of the entire fence along the eastern 

boundary of the site and subsequent reconstruction of the fence; 

• Removal of subsurface abrasive blast residue from all remaining soil areas of the site. Refer 

to Figure A-I and corresponding Table A-I of Appendix A for location, depth to residue and 

residue thickness data recorded for all areas of the site. This data, collected by Ensafe! Allen 

& Hoshall, was used to estimate the extent of excavation necessary for the majority of the 

total area of the site; 

• Excavated areas were contoured at the site to blend into the surrounding area while 

maintaining, as near as possible, the original general shape and slope. Backfilling of 

excavated areas was not performed. 

2.2 OBSERVATIONS NOTED 

2.2.1 Comnressed Air Piping Uncovered During Excavation 

2.2.1.1 Observation. The depth of excavation along the south side of the concrete pad (slab 1275) 
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3. INTERIM MEASURE OUTCOME 

3.1 SITE CONDITIONS FOLLOWING COMPLETION OF WORK. Following 

completion of all site work on 3 September 1996, the site was clean of no visible spent abrasive blast 

residue remaining. Since a significant amount of the total excavated volume of material was taken 

from areas immediately adjacent to the long sides of slab 1275 where much of the loose spent 

abrasive blast residue had collected, more of the pilings which support slab 1275 were left exposed. 

Also, the overall general shape and slope of the site remained the same as it was prior to the start of 

the 1M. Photos D-3 and D-4 of Appendix D reflect soil excavation immediately adjacent to slab 

1275 as well as the absence of the dark shaded areas previously identified as areas with remaining 

spent abrasive blast residue. As a result ofIM work at this site, four on site monitoring wells were 

abandoned. Monitoring wells NBCE-054-001, NBCE-054-003 and NBCE-021-002 were abandoned 

on 28 October, 1996 and monitoring well NBCE-021-001 was abandoned on 5 November, 1996. 
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4. SAMPLING 

4.1 SAMPLING EVOLUTIONS AND RESULTS 

4.1.1 Field Sampling. Field samples were taken during excavation from all areas of the site to 

verify removal of the spent abrasive blast residue. These samples were taken manually from the 

excavated surface, as required, for a simple visual analysis to determine the presence or absence of 

abrasive residue. Field samples were not submitted for laboratory analysis. Field sampling results 

were not recorded. 

4.1.2 Confirmatory Sampling. Following removal of all spent abrasive blast residue, as 

determined by field sampling, confirmatory visual samples were taken. These samples were taken 

in the same manner as field samples and were visually analyzed for the presence or absence of spent 

abrasive. Confinnatory sample locations were grid-based using 25 foot centers with one sample 

taken from each grid block.. Figure B-1 of Appendix B illustrates this sampling grid. There was no 

spent abrasive blast residue present in any of the confinnatory samples. 

4.13 Waste Characterization Sampling. Samples were collected and analyzed for 

characterization and proper disposal of all excavated material. One composite sample was collected 

for each 40 cubic yard stockpile of excavated material and submitted for laboratory analysis. A copy 

of the analytical results of all waste characterization samples is included in Appendix B. Table B-1 

of Appendix B summarizes these results. Figure B-2 of Appendix B illustrates the arrangement of 

all stockpiled soil excavated from the site with corresponding sampling information. 
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5. WASTE GENERATION 

5.1 HAZARDOUS/POTENTIALL Y HAZARDOUS WASTE. The hazardous waste 

identified below in paragraph 5.1.1 was turned in to the DET Hazardous Waste Facility at Building 

1824 for disposal on 3 September 1996. The DET Hazardous Waste Facility is a less than 90 day 

storage facility as defmed in South Carolina Department of Health and Environmental Control 

(SCDHEC) regulations R.61-79.265. 

5.1.1 Hazardous Excavated Soil. Four shipments for a total of 37,254 pounds of lead 

contaminated soil was packed in drums and transported to the DET Hazardous Waste Facility on 3 

September 1996. All of this soil was profiled as hazardous per Profile Nwnber NOOI91-6A04. 

Tracer nwnbers 6247HHOI, 6247HH02, 6247HH03 and 6247HH04 were assigned for each 

shipment respectively. This soil was turned over to the Defense Reutilization and Marketing Office 

(DRMO) and listed for disposal on Purchase Order No. SP440096DOO20, Delivery Order No. 0008 

dated 20 September 1996. This soil was transported offsite to Chern-Met Services, Wyandotte, 

Michigan, a permitted Treatment, Storage and Disposal Facility (TSDF) on 21 October 1996 on 

State Manifest Docwnent No. 4056977 (see Appendix C, Item I). 

5.2 NON-HAZARDOUS WASTE 

5.2.1 Non-Hazardous Excavated Soil. Between 22 August 1996 and 27 August 1996, a total of 

1,443.76 tons of non-hazardous excavated soil containing spent abrasive blast residue was 

transported from SWMU 54 site to Oakridge (Chambers) Landfill located in Dorchester County, 

South Carolina under contract nwnberN62467-96-M-4438. Copies of the Purchase Order, DD Form 

1155, and a facsimile modifying the contract quantities are included in Appendix C as Item 2 and 

Item 3 respectively. 
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GRAPHIC If 
SCALE 

FIGURE A-I 

SWMU s 21 AND 54 SITE MAP 
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~!.tt~Jf1~RASJ]1ll;IJ~T'RESIIl~ip~~:t1!!1.~~~~Q~~;. 
SAMPLE # DEPTH TO RESIDUE RESIDUE TmCKNESS 

054-TOI N/A N/A 

054-T02 2 10 

054-T03 o (at surface) 8 

054-T04 4 6 

054-T05 I 11 

054-T06 5 6 

054-T07 0 10 

054-T08 0 I (to ROC) 

054-T09 0 9 

054-TlO 0 I (to ROC) 

054-TlI 0 8 (to ROC) 

054-Tl2 0 I (to ROC) 

054-Tl3 0 10 

054-Tl4 0 I (to ROC) 

054-Tl5 0 I (to ROC) 

054-Tl6 0 I (to ROC) 

054-Tl7 0 I (to ROC) 

054-Tl8 asphalt surface o (asphalt sWface) 

054-Tl9 0 1 (to asphalt) 

054-1'20 0 I (to asphalt) 

054-1'21 0 I (to asphalt) 

054-1'22 0 1 (to asphalt) 

054-1'23 asphalt surface o (asphalt surface) 

054-1'24 asphalt surface o (asphalt surface) 

054-1'25 asphalt surface o (asphalt surface) 

ROC - Run of Crusber TABLE A-I 
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GRAPHIC 
SCALE 

FIGURE A-2 
SWMU 54 EXCAVATED TRENCH 

#21 ---/.. 

EXCAVATED TRENCH (AS 
DISCUSSED IN SECTION 
2.2.1.2 OF THIS REPORT> 

SWMU #54 
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FIGURE B-1 

SWMU 54 CONFIRMATORY SAMPLING GRID MAP 
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STDCKPILES NO. 11 AND 12 
SNoPLE Nl. 6 
SAIoPLED 5-10-96 
SAIf"lE LD. SPeRl 0031-3 .. 

STOCKPILES til. s.. '3 AND 10 
SNPLE: til. S 
SAMPLED :5-10-% 
SNoPL[ 1.0. SP[]RT 0031-2 .. 0031-2R 

STOCKPILES NO. 13 AND 14 
SAHPL[ tn 7 
SAMPLED 5-16-96 
SAMPLE I.D. 0040-1 

STOCKPILES NO. 6 AND 7 
$N4PLE NJ, • 
SA)ipLED 5-10-96 
$AMPLE to. SPDRT 0031-1 " 

STOCKPILES NO. .. AND 
SAI'PLE til. 3 
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SAHPlE I.D. SPORT 

STOCKPILE NO. 1'5 
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STDCKPlLE NO. 21 
SAt<PLE til. 27 
SAMPLED 7-19-96 
SNoPl.£ to. SPORT 

STOCKPILES NO. 16 AND 17 
SAHPl[ NO. 9 
SAHPLED 5-16-96 
SAHPLE I,D. SPORT 0010-3 

r 1 u U .l\..r., D-r::., 

EXCAVATED SOIL STOCKPILE MAP 

STOCKPILE N[]. J9A-4 
SAMPLE NO. 31 
!>~I'PLED 8-13-96 
~E !.D. SPORT 

STDCKPDLE NO. 381.-3 
SAfoPLE tn 30 
SAMPLED 8-13-96 
SAMPLE I,D, SPORT 

STOCKPILE N[l 38A-2 
SAMPLE tn 29 
SAMPLED 8-13-96 
SAMPLE I.D. SPDRT u.o'o-,,--, 

U},(:J'>'::'''' -3 • -4 R"'PEC:r!l,'FI 
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DATA QUAlITY EVAlUATION SUMMARY 

The following primary flags were used to qualify the data: 

[= 1 Detected. The analyte was analyzed for and detected at the concentration shown. 

Ul Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJl Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[Rl Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code Definition 
2S Second Source 
2C Second Column Confirmation 
BL Blank 
BD 
BS 
CC 
DL 
FD 
HT 
m 
IC 
IS 

Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's --7 J's) 
Initial Calibration 
Internal Standard 

LD Lab Duplicate 
LR Concentration exceeded Linear Range 
MD MS/MSD or LCS/LCSD Precision 
MS Matrix Spike/Matrix Spike Duplicate 
OT Other (see DV worksheet) 
PD Pesticide Degradation 
PS Post Spike 
RE Re-extraction/Re-analysis 
SD Serial Dilution 
SS Spiked Surrogate 
TO Total vs Dissolved 
TN Tune 

2 



Ta
bl

e 
1 

-C
he

m
ic

al
 A

na
ly

tIc
al

 M
et

ho
ds

 -
Fi

el
d 

an
d 

Q
ua

lit
y 

Co
nt

ro
l S

am
pl

es
 -

O
rg

an
ic

 A
na

ly
se

s 

TA
BL

E 
1 

C
he

m
ica

l A
na

lyt
ica

l M
et

ho
ds

 -
Fi

el
d 

an
d 

Q
ua

lity
 C

on
tro

l S
am

pl
es

 -
O

rg
an

ic 
An

al
ys

es
 

C
ha

rle
st

on
 N

av
al

 C
om

pl
ex

, Z
on

e 
E,

 S
W

M
U 

21
/5

4,
 C

ha
rle

st
on

, s
e 

67
23

7 
E

05
4S

B
05

2 
05

4S
B

05
20

1 
67

23
70

02
 

SO
 

N
 

67
23

7 
E0

54
SB

04
1 

05
4S

B
04

10
1 

67
23

70
03

 
SO

 
N

 

67
23

7 
E

05
4S

B
04

2 
05

4S
B

04
20

1 
67

23
70

04
 

SO
 

N
 

67
23

7 
E

05
4S

B
04

3 
05

4S
B

04
30

1 
67

23
70

05
 

SO
 

N
 

67
23

7 
E

05
4S

B
04

3 
05

4C
B

04
30

1 
67

23
70

06
 

SO
 

FO
 

67
23

7 
E

05
4S

B
04

4 
05

4S
B

04
40

1 
67

23
70

07
 

SO
 

N
 

, 67
23

7 
E

05
4S

B
04

5 
05

4S
B

04
50

1 
67

23
70

08
 

SO
 

N
 

67
23

7 
E

05
4S

B
04

6 
05

4S
B

04
60

1 
67

23
70

09
 

SO
 

N
 

67
23

7 
LA

B
aC

 
12

00
30

14
11

 
12

00
30

14
11

 
s
a
 

LB
 

67
23

7 
LA

B
aC

 
12

00
30

14
12

 
12

00
30

14
12

 
s
a
 

B
S 

67
23

7 
LA

B
aC

 
12

00
30

32
19

 
12

00
30

32
19

 
s
a
 

LB
 

67
23

7 
LA

B
aC

 
12

00
30

32
20

 
12

00
30

32
20

 
s
a
 

B
S 

67
23

7 
E

05
4S

B
04

7 
05

4S
B

04
70

1 
M

S 
12

00
30

32
21

 
s
o

 
M

S 

67
23

7 
E

05
4S

B
04

7 
05

4S
B

04
70

1 
so

 
12

00
30

32
22

 
s
o

 
so

 

67
23

7 
LA

B
aC

 
12

00
30

35
12

 
12

00
30

35
12

 
s
a
 

LB
 

3 

0 0 0 0 0 0 0 0 0 0 

DA
TA

 a
U

AU
TY

 E
V
A
l
U
A
n
O
~
 

AR
Y 

09
/1

7/
02

 
X

 
X

 

09
/1

7/
02

 
X

 
X

 

09
11

7/
02

 
X

 
X

 

09
/1

7/
02

 
X

 
X

 

09
/1

7/
02

 
X

 
X

 

09
/1

71
02

 
X

 
X

 

09
/1

7/
02

 
X

 
X

 

09
/1

71
02

 
X

 
X

 x x 
x x 

09
11

7/
02

 
X

 

09
11

7/
02

 
X

 

x 



TA
BL

E 
1 

Ch
em

ica
l A

na
lyt

ica
l M

et
ho

ds
 -

Fi
eld

 a
nd

 Q
ua

lity
 C

on
tro

l S
am

ple
s -

O
rg

an
ic 

An
aly

se
s 

C
ha

rle
st

on
 N

av
al

 C
om

pl
ex

, Z
on

e 
E,

 S
W

M
U 

21
/5

4,
 C

ha
rle

st
on

, S
C

 

67
23

7 
LA

BO
C 

12
00

30
35

13
 

12
00

30
35

13
 

SO
 

B
S 

67
23

9 
FI

EL
D

O
C

 
05

4E
B

04
0M

1 
67

23
90

01
 

W
O

 
EB

 

67
23

9 
FI

EL
D

O
C

 
67

23
90

02
 

W
O

 
TB

 

67
23

9 
LA

BO
C 

12
00

30
14

24
 

12
00

30
14

24
 

W
O

 
LB

 

67
23

9 
LA

BO
C 

12
00

30
14

25
 

12
00

30
14

25
 

W
O

 
B

S 

67
23

9 
LA

BO
C 

12
00

30
36

85
 

12
00

30
36

85
 

W
O

 
LB

 
, 

67
23

9 
LA

BO
C 

12
00

30
36

86
 

12
00

30
36

86
 

W
O

 
B

S 

72
56

0 
E

05
4S

B
05

2 
05

4S
B

05
20

2 
72

56
00

01
 

5
0

 
N

 

72
56

0 
E

05
45

B
05

2 
72

56
00

02
 

5
0

 
FD

 

72
56

0 
E

05
45

B
05

3 
72

56
00

03
 

5
0

 
N

 

72
56

0 
E

05
45

B
05

4 
72

56
00

04
 

5
0

 
N

 

72
56

0 
E

05
45

B
05

5 
05

45
B

05
50

3 
72

56
00

05
 

5
0

 
N

 

72
56

0 
E

05
45

B
05

6 
05

45
B

05
60

1 
72

56
00

06
 

5
0

 
N

 

72
56

0 
E

05
45

B
05

7 
05

45
B

05
70

1 
72

56
00

07
 

5
0

 
N

 

72
56

0 
E

05
45

B
05

7 
05

45
B

05
70

1D
L 

72
56

00
07

 
5

0
 

LR
 

D
L 

72
56

0 
E

05
45

B
05

8 
05

45
B

05
80

1 
72

56
00

08
 

5
0

 
N

 

72
56

0 
E

05
45

B
05

9 
05

45
B

05
90

1 
72

56
00

09
 

5
0

 
N

 

72
56

0 
LA

BO
C 

12
00

35
61

80
 

12
00

35
61

80
 

5
0

 
LB

 

72
56

0 
LA

BO
C 

12
00

35
61

81
 

12
00

35
61

81
 

5
0

 
B

5 

-
. 

DA
TA

 a
U

AU
TY

 E
VA

LU
AT

IO
N 

SU
M

M
AR

Y 

X
 

09
/1

71
02

 
X

 
X

 

09
/1

71
02

 
X

 

X
 

X
 

X
 

X
 

3 
5 

12
12

0/
02

 
X

 

3 
5 

12
12

0/
02

 
X

 

3 
5 

12
12

0/
02

 
X

 

3 
5 

12
12

0/
02

 
X

 

2 
12

12
0/

02
 

X
 

0 
12

12
0/

02
 

X
 

0 
12

12
0/

02
 

X
 

0 
12

12
0/

02
 

X
 

0 
12

12
0/

02
 

X
 

0 
12

12
01

02
 

X
 

X
 

X
 



TA
BL

E 
1 

C
he

m
ica

l A
na

lyt
ica

l M
et

ho
ds

 -
Fi

eld
 a

nd
 Q

ua
lity

 C
on

tro
l S

am
pl

es
 -

O
rg

an
ic 

An
al

ys
es

 
C

ha
rle

st
on

 N
av

al
 C

om
pl

ex
, Z

on
e 

E,
 S

W
M

U 
21

/5
4,

 C
ha

rle
st

on
, S

C
 

72
56

2 
E0

21
G

W
01

R
 

02
1 

G
W

01
 R

M
3 

72
56

20
03

 
W

G
 

N
 

72
56

2 
E0

21
G

W
00

4 
02

1 
G

W
00

4M
3 

72
56

20
04

 
W

G
 

N
 

72
56

2 
LA

BO
C 

12
00

35
65

36
 

12
00

35
65

36
 

W
O

 
LB

 

72
56

2 
LA

BO
C 

12
00

35
65

37
 

12
00

35
65

37
 

W
O

 
B

S 

72
56

2 
E0

21
 G

W
00

4 
02

1 
G

W
00

4M
3M

S 
12

00
35

65
38

 
W

G
 

M
S 

72
56

2 
E0

21
 G

W
00

4 
02

1 
G

W
00

4M
3S

0 
12

00
35

65
39

 
W

G
 

SD
 

72
56

2 
FI

EL
O

O
C

 
05

4E
B

05
2M

3 
,7

25
62

00
1 

W
O

 
EB

 

72
56

2 
FI

EL
O

O
C

 
02

1 
EW

00
1 

M
3 

72
56

20
02

 
W

O
 

EB
 

73
86

4 
E

05
4S

B
06

0 
05

4S
B

06
00

1 
73

86
40

01
 

SO
 

N
 

73
86

4 
E0

54
SB

06
1 

05
4S

B
06

10
1 

73
86

40
02

 
SO

 
N

 

73
86

4 
LA

BO
C 

12
00

36
89

79
 

12
00

36
89

79
 

SO
 

LB
 

73
86

4 
LA

BO
C 

12
00

36
89

80
 

12
00

36
89

80
 

SO
 

B
S 

73
87

0 
FI

EL
O

O
C

 
05

4E
B

06
0N

1 
W

O
 

EB
 

73
87

0 
LA

BO
C 

12
00

36
91

34
 

12
00

36
91

34
 

W
O

 
LB

 

73
87

0 
LA

BO
C 

12
00

36
91

35
 

12
00

36
91

35
 

W
O

 
B

S 

5 

DA
TA

 Q
UA

LI
TY

 E
VA

LU
AT

IO
t\ 

lA
Y 

12
12

01
02

 
X

 

12
12

01
02

 
X

 

X
 

X
 

12
12

0/
02

 
X

 

12
12

0/
02

 
X

 

12
12

0/
02

 
X

 

12
12

01
02

 
X

 

0 
01

/2
31

03
 

X
 

0 
01

/2
31

03
 

X
 

X
 

X
 

01
/2

31
03

 
X

 

X
 X
 



TA
B

LE
 1

 
Ch

em
ica

l A
na

lyt
ica

l M
et

ho
ds

 -
Fi

el
d 

an
d 

Q
ua

lity
 C

on
tro

l S
am

pl
es

 -
O

rg
an

ic 
An

al
ys

es
 

Ch
ar

le
st

on
 N

av
al

 C
om

ple
x, 

Zo
ne

 £
, S

W
M

U 
21

/5
4,

 C
ha

rle
sto

n,
 se

 

-
G

ro
un

dw
at

er
 

-
W

at
er

 O
C

 S
am

pl
e 

S
O

-S
o

il 
S

O
 -

S
oi

l O
C

 S
am

pl
e 

""'
M

f'L
" T

Y
P

E
 C

O
D

E
 

B
S

 •
 B

la
nk

 S
pi

ke
 

E
B

 •
 E

qu
ip

m
en

t B
la

nk
 

-
Tr

ip
 B

la
nk

 
N

 • 
N

at
iv

e 
S

am
pl

e 
FD

 -
Fi

el
d 

D
up

lic
at

e 
LB

 •
 L

ab
or

at
or

y 
B

la
nk

 
LR

 -
La

bo
ra

to
ry

 R
ep

lic
at

e 
M

S
 -

M
at

rix
 S

pi
ke

 
SO

 -
M

at
rix

 S
pi

ke
 D

up
lic

at
e 

LR
T

Y
P

E
 

D
L

· 
D

ilu
tio

n 

A
N

A
LY

S
IS

 C
O

D
E

 

va
c 

-
V

ol
at

ile
 O

rg
an

ic
 C

om
po

un
ds

 
S

V
O

C
 •

 S
em

iv
ol

at
ile

 O
rg

an
ic

 C
om

po
un

ds
 

6 

DA
TA

 a
U

AU
TY

 E
VA

LU
AT

IO
N 

SU
M

M
AR

Y 



D
A
T
A
a
U
A
U
T
Y
E
V
A
l
U
A
n
o
~
 

,R
Y 

Ta
bl

e 
2 

-C
he

m
ic

al
 A

na
ly

tic
al

 M
et

ho
ds

 -
Fi

el
d 

an
d 

Q
ua

lit
y 

Co
nt

ro
l S

am
pl

es
 -I

no
rg

an
ic

 A
na

ly
se

s 

TA
BL

E 
2 

C
he

m
ica

l A
na

lyt
ica

l M
et

ho
ds

 -
Fi

el
d 

an
d 

Q
ua

lity
 C

on
tro

l S
am

pl
es

 -I
no

rg
an

ic
 A

na
lys

es
 

C
ha

rle
st

on
 N

av
al

 C
om

pl
ex

, Z
on

e 
E,

 S
W

M
U 

21
/5

4,
 C

ha
rle

st
on

, S
C 

f-
--
--
--
--
~~
,-
-,
-,
--
-

" 
--

-,
--

--
--

--
,-

-1
--

--
--

--
--

--
--

+-
--

+-
--

--
+-

--
--

r-
--

--
-+

_ 
--
--
--
-+
--
--
--
+-
--
-+
_-
-+
-,
--
-+
_-
~-
_+
--
--
--
-+
--
-_
+-
--
,_
_I
,:
 

'6
72

38
 

'E
05

45
B

05
2 

5
0

 
N

 
0 

09
/17

/02
 

X
 

X
 

16
72

38
 

E
05

45
B

04
1 

67
23

80
03

 
5

0
 

N
 

° 
09

/17
/02

 
X

 
X

 
, -

---
-
+
-
-
-
-
-
-
-
-
t
-
-
-
-
-
-
~
-
-
-
-
-
-
+
-
-
-
-
-
-
-
-
-
-
-
+
-
-
-
-
-
+
-
-
-
+
_
-
-
-
t
-
-
-
-
1
-
-
+
-
-
-
+
-
-
-
-
+
-
-
-
+
-
-
-
1
-
-
-
+
-
-
-
-
+
~
-
-
+
_
-
-
-
-
-
~
 

; 6
7

2
3

8
1

 E
05

45
B

04
2 

67
23

80
04

 
5

0
 

N
 

° 
09

/17
/02

 
X

 
X

 

67
23

8 
I E

05
45

B
04

3 
'0

54
5B

04
30

1 
i 67

23
80

05
 

5
0

 
N

 
o 

09
/17

/02
 

x 
x 

i 6
72

38
 

1 E
05
4:
~?
_~
_0
5_
4~
~~
43
0~
 _

_
 : 6

72
3~

~~
6 

5
0

 
FD

 
! 

~
 

.. ,
 

o 
09

/17
/02

 
x 

x 
• 6

7
2

3
B

lE
0

5
4

:B
0

4
4

 
05

45
B

04
40

1 
_ ,
~7

2~
80

07
 

5
0

 
N

 
o 

09
/17

/02
 

x 
x 

67
23

8 
I E

05
4S

B
04

5 
05

4S
~~

~5
~:

 
_;

 ~2
~~

O~
8_

 _
1 

_
_

 5
0 __ 

I 
__

_ N
 __
_ +

_ 
0 

x 
x 

---
,--

---
--

+
 

--
~-

-,
-,

i-
-
--

--
--

--
--

I-
--

-,
--

+
--

--
-t

--
--

• :
;;

::
 __ 
f:~

:~5
CB~

46-
. ;

~~
:;

~;
;1

 _
_ 

-i-
;;~

:~;
:-3

-2-
f, -

-:--
:---

-+;
 ---

:-
-B

--
r-

--o
---

,__
 __

__ 
t 
--
--
,-
--
--
,-
-i
--
--
:-
--
--
f-
--
-~
-+
-~
--
+-
--
--
-~
i_
--
x-
+-
--
-_

_
 +~
 _

_
 +_

--
--

--
-<

 
~!

 . 
67

23
8 

i 
E

05
45

B
04

7 
05

45
B

04
70

1 
M

5 
12

00
30

16
34

 
5

0
 

M
5 

o 
09

/17
/02

 
x 

... 
--

--
--

-.
-+

~.
-.

-
.-
.-
-~
-,
--
-

--
--

1
-

67
23

8 
I L

A
B

O
C

 
,1

20
03

01
63

6 
12

00
30

16
36

 
5

0
 

B
5 

x 

x 
:;: r

Z"
i::

:::
;;:

:::
: 

:: 
!~;;

38 _~
~45B

O~;=
i;5~

5-B-
-0'-

4--7
-0'-

1-M-
5-,+

1-20
-0'3

-0--
3-3-

-50=
~==5

=0==
:-==

M=5=
~~==

0==:
~===

=:=
0=9

/=1
=7/

-0~
2=~

===
===

:==
===

=~=
===

==:
===

==~
-~=

=x=
==:

===
===

~:=
===

=:=
==:

:=~
 

5D
 

o 

LB
 

091
171

02 
x 

6
7
2
3
8
i
E
0
5
4
5
B
~
~
 _

_
 05
45

BO
~~

01
SD

 
120

030
33_

5_1
->-

_5_
0 __

 "-_
5_D

, __
 L

 __
 0 __

_ .c
 _

_
_

_
_

_
 L_0

_9_
/1_7

/_0_
2-

'-_
_

_
_

 -"
-_

_
_

 -
'-
_

_
 --

L
 _

_
_

 ~
L
 _

_
_

_
 X
_
~
 _

_
_

_
_

 L
 

_
_

_
_

 _
L

 _
_

_
_

_
_

 -
'
 

ZE
_S

W
M

U 
2U

4_
DV

_S
UM

MA
RY

_0
30

41
4.D

OC
 

7 



TA
BL

E 
2 

Ch
em

ica
l A

na
lyt

ica
l M

et
ho

ds
 -

Fi
eld

 a
nd

 Q
ua

lity
 C

on
tro

l S
am

ple
s 

-In
or

ga
ni

c 
An

aly
se

s 
Ch

ar
le

st
on

 N
av

al
 C

om
ple

x, 
Zo

ne
 E

, S
W

M
U 

21
/5

4,
 C

ha
rle

sto
n,

 S
C 

W
Q

 
E

B
 

X
 

•.
.•

••
 '
'
'
_

 .• 
_ 

.• 
_

_
_

_
_

_
_

 J
 .•

 

67
24

1 
F

IE
LD

Q
C

 
10

54
E

B
04

0M
1 

D
AT

A 
aU

AU
TY

 E
VA

LU
AT

IO
N 

SU
M

M
AR

Y 

X
 

--
--

.-
-i

-..
 --

-.
-

-
.--

... 
-
.-

-
.-

-
.-

·-
--

-,
--

--
·-

--
-·

-t
--

-t
--

--
..... ;

 __
 . _

_ .
c
._

. _
_

_
_

_
 j_

 -
--

-·
--

--
--

-+
-·

--
--

-f
--

-i
--

·-
--

-t
--

-,
f-

--
--

+
--

--
+

--
--

-i
 

: 6
72

41
 

LA
B

Q
C

 
' 1

20
03

02
48

3 
W

Q
 

LB
 

X
 

67
24

1 
LA

B
Q

C
 

12
00

30
24

87
 

i 1
20

03
02

48
7 

W
Q

 
B

S
 

X
 

, -
--

-+
._


_.

-
-

-
-
-
-
_

 ..
 _.

-_
._

,_
._

-
I 6

72
41

 
LA

B
Q

C
 

12
00

30
33

29
 

12
00

30
33

29
 

W
Q

 
LB

 
X

 

i 
67

24
1 

LA
B

Q
C

 
11

20
03

03
33

2 
12

00
30

33
32

 
W

Q
 

B
S

 
X

 

67
24

2 
E

05
4S

B
04

8 
! 05

4S
B

04
80

1 
67

24
20

01
 

S
O

 
N

 
0 

09
/1

6/
02

 
X

 
X

 

X
 

! 6
72

42
 

E
05

4S
B

04
8 

! 0
54

S
B

04
80

2 
67

24
20

02
 

5
0

 
N

 
3 

5 
09

/1
61

02
 

-
-
-
-
-
-
-
-
-
-
+
-
-
-
-
-
j
-
-
~
·
-
-
_
_
t
-
-
+
-
-
~
-
-
-
-
+
-
-
-
-
~
-
-
-
-
+
-
-
-
~
-
-
-
-
I
-
-
-
-
+
_
-
-
-
-
4
-
-
-
-
-
-
+
-
-
-
-
-
1
 

67
24

2 
E

05
45

B
04

9 
'0

54
5B

04
90

1 
'I' 
67

24
20

03
 

5
0

 
N

 
0 

09
11

6/
02

 
X

 
X

 

'6
7

2
4

2
 
E0

54
~~

~~
!0

5 .. 4
_5

_B
_0

 __
 

49
_0

_2
 _

_
 ._~

,6-
7-2

.-4
2-0

-0-
4.-

-+
_S

_0
_+

_-
-N

--
+-

3-
--

~-
-5

. _
_

 +
-0

-9
-/

1
-6

1
-0

-2
-,

.-
--

+
_

--
--

+
_

--
_

+
--

X
--

i-
_

_
_

 f-
__

__
_ .

!-.
 _

_
_

_
 -j

. _
_

 X. _
_

_
 i 

x 

67
24

2 
E

05
4S

B
05

0 
05

45
B

05
00

1 
67

24
20

05
 

S
O

 
N

 
0 

09
/1

61
02

 
X

 
X

 
-
-
-
+
-
·
-
-
-
~
-
-
-
-
·
i
-
-
-
-
-
-
+
-
-
-
-
-
+
-
-
-
-
-
·
+
·
·
·
-
·
·
·
-
·
-
+
-
-
-
·
-
-
-
-
+
-
-
-
4
-
-
-
-
-
-
+
-
-
-
-
-
·
f
-
,
,
-
-
-
-
-
"
-
-
-
-
-
-
t
-
-
-
-
-
-
-
-
,
 

67
24

2 
i E

05
4S

B
05

0 
'0

5
4

5
B

0
5

0
0

2
 

'6
7

2
4

2
0

0
6

 
5

0
 

N
 

3 
5 

09
/1

61
02

 
X

 
X

 

'6
7

2
4

2
 

: E
05

45
B

05
1 

05
45

B
05

10
1 

S
O

 
N

 
0 

09
/1

6/
02

 
X

 
x 

..
 ~.

 
t 

-

67
24

2 
i E

05
4S

B
05

1 
05

45
B

05
10

2 
S

O
 

N
 

3 
5 

09
/1

6/
02

 
x 

x 

,,~;~
J~-~~

~:~~:
-l:::

:-:::
::··;

··-:-
:-· -'

j:
-;-

:-
:"

:'
::

; :
:
:
 

:
:
 
:
:
:
 

::
;;

 :
:
:
 

I 
x 

67
24

2 
I E

05
4S

B
04

8 
I 0

54
5B

04
80

1 
5

D
 

i 12
00

30
14

56
 

S
O

 
5

D
 

0 
09

/1
6/

02
 

,:
;;
in
~:
:~
~~
;-
-;
~;
~:
::
1:
:~
 SD

 
: ;

 ::
::-

:-;
·:-

:··
:--

+--
:-~

--+
--:

-:-
+--

0--
+-·

-+·
0-9

·-1
-1-

6-10
-2

+-
--

+-
--

-I
--

-+
--

X-+
--

-I
--

--
--

f-
-·

--
--

+-
--

:-
--

oo 

.. _
 ..

. L
 

i 
._.

 _
__

__
__

 ,,
_~
 

_
_

_
_

_
_

_
_

 ~
 _

__
__

 _
 

x 
x 

8 



TA
BL

E 
2 

Ch
em

ica
l A

na
lyt

ica
l M

et
ho

ds
 -

Fi
el

d 
an

d 
Q

ua
lity

 C
on

tro
l S

am
ple

s 
-In

or
ga

ni
c 

An
aly

se
s 

Ch
ar

les
to

n 
Na

va
l C

om
ple

x, 
Zo

ne
 E

, S
W

M
U 

21
/5

4,
 C

ha
rle

sto
n,

 S
C 

B
S 

DA
TA

 a
UA

UT
Y 
EV

AL
UA

TI
O~

 . 
.A

RY
 

x 
I 12

00
30

35
81

 
so

 
-.

--
-.

+
- .. -

.-.
-

.. -
--

,.-
-.-

--
-.-

-.
. -
-
-
-
-
.
~
-
-
-
-
-
-
-
-
-
-
i
-
-
-
-
-
c
-
-
-
-
i
-
-
.. ·

-
-
-
·
,
-
-
-
-
-
+
-
-
-
-
-
-
-
~
-
-
-
-
·
-
-
~
-
-
-
-
+
_
-
-
-
~
-
-
-
-
~
-
-
-
-
-
-

.. +
_

--
--

--
I·

--
--

--
-+

_
-.

... -
--

-
12

00
30

35
85

 

. 1
20

03
03

58
8 

: 1
20

03
03

58
5 

; 1
20

03
03

58
8 

SO
 

so
 

LB
 

x 

B
S 

x 
. -

--
--

' 
--

+
--

--
-+

 -
-
-
-
-
-
-
~
-
-
-
-
-
-
.
-
+
-
-
-
-
-
I
-
-
-
-
+
-
-
-
.
I
-
-
-
-
-
+
-
-
-

... 
-
-
j
-
-
-
-
-
-
~
 

68
00

3 
E

02
1G

W
01

R
 

02
1G

W
01

R
M

2 
68

00
30

01
 

. 
W

G
 

N
 

I 
09

/0
3/

02
 

X
 

.. 
-'

-,
-~

.-
-

-,.-
-~

-~
 -~

i-
--

-.
-..

 -.~
 NO"

 
---

"+-
-.-

-~-
_. "

j-
--

.. -
--

r-
--

-·
'·

 .. 
-·

--
+-

--
--

--
--

I-
--

--
-+

--
--

--
1~

--
-+

_-
--

-+
--

--
__

t-
--

--
-+

--
--

--
t-

-.
--

-.
--

.J
, 

68
00

3 
I E

02
1 

G
W

00
2 

02
1G

W
00

2R
M

2 
'6

80
03

00
2 

I 
W

G
 

I 
N

 
09

/3
0/

02
 

X
 

X
 

,~
8~

0~
iE

Z5
~G

;~
~~

 i
 ~
5;

~W
OO

;M
2-

-
'6

80
03

00
3 

-
-
+

 
W

G
-

--
--
N-
-+
--
--
--
-~
· .

. -
·-

-+
-0

-9
-/

3-
01

 .. 0
-·2

--
t-

-
·-

x
-
-
-
+

-
-
-
-
-
-
+

-
-
-
-
-
+

-
-
-
-
-
-
I
-
-
-
-
x

-
-
-
I
-
-
-
-
-
-
-
-
-
,·

-
-
-.

. --
t-

--
--

--
-i 

, ....
... 
-
-
-
~
-
-
-
.
-
...

. -.
. ..;

. -
-.

. --
--

-
__

_ +
 __

__
__

__
_ ;

i_
. _

_
_

_
 +

 ___
___

 +-_
__

__
 +_

._ ..
 ____

_ .+
_ ...

.. _
__

_ -
+ _

___
 --

-
-
+

-
-
-
-
-
-
-
+

-
-
-
-
t
-
-
-
-.

. -
-1

--
--

-+
-..

.. --
--

+
--

--
--

i-
--

--
--

-1
 

'6
80

03
 
! E

02
1 

G
W

00
4 

i 0
21

 G
W

00
4M

2 
68

00
30

04
 

W
G

 
N

 
10

10
1/

02
 

X
 

i 6
80

03
 .i.

~~;1
~~~~

;i02
1~--

W--0
-0-4

M--2
----

-+-6
8-.. 0

 .. 0
 ... 3
-0-

-0-
-5 _

___
__ 
+-=W

=G_=
-~i-

~=-F
--O=

=~==
.=--

-;==
=-_+

=1-_
=0_1

-0-=
1/~0

_2_-
~~-~

----
x~~~

:~~~
-~--

--=:
---_-

_-_-
_-+I

-_-_
-_··

=~=:
.=~-

_x-_
-_-_

j+--
----

---:
--=:

-: .. =
=·

-=
·=

.--
=-

-t+
--=

---
:-=

:--
i' 

,6
80

03
 

I F
IE

LO
O

C
 

i 0
54

E
W

00
2M

2 
68

00
30

06
 

W
O

 
EB

 
09

/3
0/

02
 

X
 

X
 

i;
~~
3+
-u
.:
BQ
C-
--
t-
; 2

00
30

96
04

 
1

2
0

0
3

0
9

6
0

4
--

'-
-W

--
O

--
+

--
-L

-B
-I

--
--

-:
--

--
-+

--
--

--
i-

--
x-
-
-
+

-
-
-
-
+

-
-
-
-
+

-
-
-
-
-
[
·-

-
-
-
-
-
-
I
-
-
-
-
-
·-

-
I
 .. -

--
·-

·t
--

--
--

-,
 

x 

..
. 

_
-

-
--

--
--

!-
--

--
68

00
3 

,E
02

1G
W

01
 R

 
02

1G
W

01
 R

M
2M

S 
12

00
30

96
06

 
W

G
 

M
S 

' 
09

/0
3/

02
 

x 
. -

·--
--

·+
--

--
--

--
--

-T
-

-
--

--
-.

-j
--

--
--

-
-
+

-
-
t
-
-
-
-
j
-
-
-
i
-
-
-
-
-
+

-
-
-
f
-
-
-
i
-
-
-
t
-
-
-
-
f
-
-
f
-
-
·
-
-
-
j
-
-
-
-
-
f
-
·
-
-
-
j
 

68
00

3~
E~

21
GW

01
R 

02
~G

W0
1_

R.
~2

S0
 

12
00

30
96

07
 __
 r

 __
 W

_G
 __

 .. +
 __ S

_.
O

._
t-

__
__

 -+
. __

___
 .+0_

9.I
_O

_3
l_

o.2
_+

 _
_

 x
_

-
t _

_
_

_
_

_
 +
 
_

_
 -
t
 _
_

_
_

_
 t _

_
_

 +
 __

__
_ f

_.
 _

_
 +
 __ .

 __
__

 ! 
6

8
0

0
_

3
J:

"B
a.

C
 ... 

1 2
()

0!
0~

60
~.

 
12

00
30

96
_0

_8
+_

W
_O

 __
_ .+

 __
 B_

S
_

I-
-_

_
 r _

_
_

 .+-
__

 .. _
_ -

1
 _
_

_
 x _

_
 -
+

 _
_

_
_

 +
 
_

_
_

 -
+

-
-
-
-
-
1

-
-
-
-
-
-
1

-
-
-
-
-
-
1

-
-
-
-
-
-
-
1

-
-
-
-
-
1

 

68
00

3 
tl LA

B
Q

C
 

: 1
20

03
09

90
9 

12
00

30
99

09
 

W
Q

 
LB

 
x 

: 6
~~

0-
;-

E~
;;
G;
01
 R

 
02

1 
G

W
01

 R
M

2-M
--S

·+1
-2-

0·0
-3-

-0-
-99

-1·
 ..

 
0

+
-W

-G
--

+
--

M
-·

S
--

+
--

--
+

-..
 -

.. ·
·'

0--
9--

10
-3'

1--
0-2

---
,1,

-·
-
-
-
-
-
-
t-

-
-
-
-
+

-
-
-
-
-
-
t-

-
-
·-

j-
-
x

-
+

-
-
-
-
-
-
-
-
+

-
-
-
-
-
·-

-
+

-
-
-
-
-
-
-
-i

 

68
00

3-
tE

02
1G

~0
1R

 ,O
;1

G
W

01
 R

M
2S

0 
12

00
30

99
-1

-'1
-' -

---
·W

--G
 

SO
 

09
/0

31
02

 
X

 

i-
;~

o;
t~

QC
--

'-
1 ;

 2003
09

91
 2

 
! 1

20
03

09
91

2 
W

Q
 

B
S 

X
 

!6
~;

;~
]E

:0
21

 G
I'i

01
 R

 
02

1 
G

W
01

 R
M

2 
i6

80
05

00
1-

--
'+

-W
-G

--
·t

--
--

N
--

-+
-.

_-
·-__

 -..
 .l_

-__
 ·_··_

·· _-
_-

_,,
+0

-9
-1

0-
-3

--1
0-

2-
1- 1 

-
-
-
-
-
-
-
t
-
- x-

+
-
-
-
-
-
t
-
-
-
-
-
-
+

-
-
-
-
-
+

-
-
- x--

-·
--

i--
--

--
--

-1
f-

--
-·

 .. -
--'

 

9 



TA
BL

E 
2 

Ch
em

ica
l A

na
lyt

ica
l M

et
ho

ds
 -

Fi
el

d 
an

d 
Q

ua
lity

 C
on

tro
l S

am
ple

s 
-In

or
ga

ni
c 

An
al

ys
es

 
C

ha
rle

st
on

 N
av

al
 C

om
pl

ex
, Z

on
e 

E,
 S

W
M

U
 2

t/5
4,

 C
ha

rle
st

on
, S

C 

,6
8

0
0

5
 

i 68
0

0
5

0
0

3
 

W
G

 
N

 

: 6
8

0
0

5
 

E
02

1 
G

W
0

0
4

 
,0

2
1

G
W

0
0

4
M

2
 

! 6
8

0
0

5
0

0
4

 
W

G
 

N
 

l
_
"
~
_
.
 

-
-
.
-
-
~
 .. "

".
 

I 
--

--
-
-
-
-
-
-
-
-
1

-
-
-

6
8

0
0

5
 

E
02

1 
G

W
0

0
4

 
0

2
1

H
W

0
0

4
M

2
 

: 6
8

0
0

5
0

0
5

 
W

G
 

F
D

 
"
' 

._
.-

_._
._.

_. 
__ .

. _
-
-
-
~
_
.
_
-
_
.
_
-
-
_
 
...

 _ .. -
68

00
5 

' F
IE

L
D

O
C

 
0

5
4

E
W

0
0

2
M

2
 

-6
8

0
0

5
0

0
6

 
W

O
 

E
B

 
-
-

--
_.

-<
.-

-
._

-

68
00

5 
L

A
B

O
C

 
1

2
0

0
3

0
9

6
0

4
 

' 1
2

0
0

3
0

9
6

0
4

 
W

O
 

LB
 

'.
 
--

--
-

.. -, 
'"

-
-

.-
-~

.
-
,
-
-
-
-

-,
-
-
.
~
-

.. , 
68

00
5 

I 
L

A
B

O
C

 
1

2
0

0
3

0
9

6
0

8
 

1
2

0
0

3
0

9
6

0
8

 
W

O
 

B
S

 
-

_.
-.-

-_
. __

 ._
. 

.
-
-
-
-
-
~
-
-
-
-

68
00

S
 

, L
A

B
O

C
 

, 1
2

0
0

3
0

9
9

0
9

 
i 
1

2
0

0
3

0
9

9
0

9
 

W
O

 
LB

 

68
00

S
 

L
A

B
O

C
 

! 1
2

0
0

3
0

9
9

1
2

 
1

2
0

0
3

0
9

9
1

2
 

W
O

 
B

S
 

I-
i 6

8
1

2
8

 
E

0
5

4
S

B
0

4
8

 
'O

S
4S

B
04

80
1 

16
81

28
00

1 
S

O
 

N
 

0 

! 
_

._
--

--
6

8
1

2
8

 
E

O
S

4S
B

04
8 

i,0
5

4
S

B
0

4
8

0
2

 
'6

8
1

2
8

0
0

2
 

S
O

 
N

 
3 

S
 

i- 1
6

8
1

2
8

 
' E

O
S

4S
B

04
9 

0
5

4
S

B
0

4
9

0
1

 
6

8
1

2
8

0
0

3
 

S
O

 
N

 
0 

1
6

8
1

2
8

 
I E

O
S

4S
B

04
9 

'O
S

4
S

B
0

4
9

0
2

 
'6

8
1

2
8

0
0

4
 

S
O

 
N

 
3 

S
 

68
12

8 
E

O
S

4S
B

05
0 

! O
S

4S
B

O
S

00
1 

6
8

1
2

8
0

0
S

 
S

O
 

N
 

0 

1
6

8
1

2
8

 
E

O
S

4S
B

O
S

O
 
i OS

4S
B

O
S

00
2 

6
8

1
2

8
0

0
6

 
S

O
 

N
 

3 
S

 
, ,6

8
1

2
8

 
! E

O
S

4S
B

O
S

1 
i O

S
4S

B
O

S
10

1 
,6

8
1

2
8

0
0

7
 

S
O

 
N

 
0 

1
6

8
1

2
8

 
, 

, ..
 _

.-
-
-
~
,
-
,
.
-
-
~
-
-
-

-

E
O

S
4S

B
O

S
1 

'0
5

4
S

B
O

S
1

0
2

 
6

8
1

2
8

0
0

8
 

S
O

 
N

 
3 

S
 

, 6
8

1
2

8
 

L
A

B
O

C
 

i 1
2

0
0

3
1

0
7

0
9

 
1

2
0

0
3

1
0

7
0

9
 

S
O

 
LB

 
-_ .

. _.
_--

--
-1

--
--_

.-,
-.' 

, 6
8

1
2

8
 

i 
E

O
S

4S
B

04
8 

' O
S

4S
B

04
80

1 
M

S
 

11
20

03
10

71
1 

S
O

 
M

S
 

0 
--

--
---

'" 
--

,-
-

DA
TA

 a
U

AU
TY

 E
VA

LU
AT

IO
N 

SU
M

M
AR

Y 

09
/3

0/
02

 
X

 
X

 

10
/0

1/
02

 
X

 
X

 

10
/0

1/
02

 
X

 
X

 

09
/3

0/
02

 
X

 
X

 

X
 

'
-
~
-
.
-
-
-
-

X
 

X
 

i I I 
09

/1
61

02
 

X
 

X
 

09
/1

6/
02

 
X

 
X

 

09
/1

61
02

 
X

 
X

 

09
/1

6/
02

 
X

 
X

 

09
/1

61
02

 
X

 
X

 

09
/1

61
02

 
X

 
X

 

09
11

61
02

 
X

 
X

 

09
/1

6/
02

 
X

 
X

 

X
 

09
/1

6/
02

 
X

 



TA
BL

E 
2 

C
he

m
ica

l A
na

lyt
ica

l M
et

ho
ds

 -
Fi

el
d 

an
d 

Q
ua

lity
 C

on
tro

l S
am

pl
es

 -I
no

rg
an

ic
 A

na
lys

es
 

Ch
ar

le
st

on
 N

av
al

 C
om

pl
ex

, Z
on

e 
E,

 S
W

M
U 

21
/5

4,
 C

ha
rle

st
on

, S
C

 

E
05

4S
B

04
8 

! 0
54

S
B

04
80

1 
so

 
_.

 _
_

 ._
--

1 
..

..
. 

i 
LA

B
Q

C
 

i 
12

00
31

07
13

 
S

Q
 

B
S

 
I 

_
, _

_ 
.'

w
 

I LA
B

Q
C

 -
-
-
.
-
-
-
.
~
-
-
-
"
 

: 6
81

28
 

12
00

31
23

29
 

11
20

03
12

32
9 

S
Q

 
LB

 
.. 

---
.. 

".
-"

 .. -
~
-
-

68
12

8 
i E

05
4S

B
04

8 
· 0

54
S

B
04

80
1 

M
S

 
! 1

20
03

12
33

0 
S

O
 

M
S

 
0 

,-
--

-..
. ,.

_.
, ..

 

68
12

8 
I E

05
4S

B
04

8 
· 0

54
S

B
04

80
1 

S
O

 
; 1

20
03

12
33

1 
S

O
 

S
O

 
0 

68
12

8 
: L

A
B

Q
C

 
12

00
31

23
32

 
. 1

20
03

12
33

2 
! 

S
Q

 
B

S
 

-
-
-
-
-
~
-
-
-
-
..

 ---
-
'
-
~
'
-
-
-
-

•.•.•
.. _-

_ .. _
._._

--
-

72
56

0 
I E

05
4S

B
05

2 
05

4S
B

05
20

2 
72

56
00

01
 

S
O

 
N

 
3 

-.'
""

-
-
-
-
~
-
-

-,
,-
.. 

_ 
•.

• J
, 

; 7
25

60
 

E
05

4S
B

05
2 

· 0
54

C
B

05
20

2 
72

56
00

02
 

S
O

 
FO

 
I 

3 
, 

_
.-

+
,,

--
_

. 

72
56

0 
i E

05
4V

A
00

1 
05

4V
A

00
1M

3 
, 

;7
25

60
01

0 
so

 
N

 
··-

---
--·

··-
t--

--_
·-

.
~
-
-
'
"
-
.
-
-
-
-
-
-
-

72
56

0 
i L

A
B

Q
C

 
12

00
35

70
85

 
S

Q
 

LB
 

. 
..

..
.j

,.
 

. 
.. 

-
_ ..

 _--.
 

. ..
.. 

_."
._-

--
7

2
5

6
0

1
 LA
B(

~~
_.

, 
'i1

 2~
03

57
08

6 
12

00
35

70
86

 
S

Q
 

B
S

 
'. 

72
56

0 
I E

05
4S

B
05

2 
! 0

54
S

B
05

20
2M

S
 

12
00

35
70

87
 

S
O

 
M

S
 

3 
. ""

'E
" ,

·
-
-
-
-
1

-
-

, .
..

 -
. 

-

17
:5

!~
. 

~5
,4

:s
El

05
2J

05
~S

B0
52

02
S0

 
12

00
35

70
88

 
S

O
 

S
O

 
3 

72
56

0 
~0

54
VA

00
1 

05
4V

A
00

1 
M

3M
S

 
12

00
35

74
58

 
S

O
 

M
S

 

172
~60

 '
E~5

4VA
001

 i
 05

4V
A

00
1 

M
3M

S
 

12
00

35
74

59
 

S
O

 
M

S
 

, r-
--

.'
 -

11
20

03
57

46
0 

! 7
2

5
6

0
1

 E
05

4V
A

00
1 

j0
5

4
V

A
0

0
1

M
3

S
0

 
S

O
 

S
O

 

: 7
25
~O
r E

o5
4V

-;
0~

~-
1 ~

~4
VA

00
1 M

3
S

0
 

12
00

35
74

61
 

S
O

 
S

O
 

+
..

..
, 

, 1
20

03
57

46
2 

I 
72

56
0 

i L
A

B
Q

C
 

11
20

03
57

46
2 

S
Q

 
LB

 
, 

.. _
. , 

..
 _

 ... _
 ...
 -

··
·-

'T
--

--
· 

72
56

0 
I L

A
B

Q
C

 
12

00
35

83
93

 
' 1

20
03

58
39

3 
W

Q
 

LB
 

L 
-.

--
~
-
.
"
-
-
-
-
-
-
-
-
.
-
-
-
..

 

D
A
T
A
a
U
A
l
/
T
Y
E
V
A
L
U
A
T
I
O
~
,
 

.,A
RY

 

X
 

X
 

09
/1

6/
02

 
X

 

09
/1

6/
02

 
X

 

X
 

5 
12

12
0/

02
 

X
 

X
 

X
 

X
 

X
 

X
 

5 
12

12
0/

02
 

X
 

5 
12

12
0/

02
 

X
 

12
12

0/
02

 
X

 

12
12

0/
02

 
X

 

12
12

0/
02

 
X

 

12
12

0/
02

 
X

 

i 
X

 
X

 
.,,

"-
, 

X
 

11
 



DA
TA

 a
uA

LI
TY

 E
VA

LU
AT

IO
N 

SU
M

M
AR

Y 

TA
B

LE
 2

 
Ch

em
ica

l A
na

lyt
ica

l M
et

ho
ds

 -
Fi

el
d 

an
d 

Q
ua

lity
 C

on
tro

l S
am

ple
s 

-In
or

ga
ni

c 
An

aly
se

s 
C

ha
rle

st
on

 N
av

al
 C

om
pl

ex
, Z

on
e 

E,
 S

W
M

U
 21

15
4,

 C
ha

rle
st

on
, S

C 

, 7
25

60
 

LA
B

O
C

 
12

00
35

85
65

 
12

00
35

85
65

 
W

O
 

LB
 

X
 

i 
-
-
-
-
t
_

-
-
-
-
-
-
-
-
i
-
-
-
-
-
-
-
-
-
-
+

-
-
-
-
-
-
-.

. -
-
t
-
-
-
-
4
-
-
.
-
+
.
-
.
-
.
-
+
_
-
-
-
~
-
-
-
-
~
-
-
_
4
-
-
-
~
-
-
_
4
-
-
-
-
t
_
-
-
~
-
-
-
+
_
-
-
~
-
-
~
 

72
56

0 
LA

B
O

C
 

12
00

35
85

66
 

12
00

35
85

66
 

W
O

 
B

s 
X

 

I 7
25

62
 

LA
B

O
C

 
12

00
35

77
84

 

. 7
25

62
 

LA
B

O
C

 
. 1

20
03

57
78

5 

! 7
25

62
 

FI
E

L
O

O
C

 
--

_.
--

--
,-

. 
'7

50
39

 
E

05
4V

A
00

1 
05

4V
A

00
1N

2 

12
00

35
77

84
 

W
O

 

12
00

35
77

85
 

W
O

 

W
O

 

LB
 

B
s 

EB
 

75
03

90
01

 
s
o

 
' 

N
 

75
03

9 
E

05
4V

A
00

1 
05

4V
A

00
1N

2M
s 

1
2

0
0

3
8

0
7

4
6

, 
S

O
 

M
s 

.. -
--

-.
-.

--
--

-.
-,

--
-.

-.
--

--
-1

--
--

-
1

--
--

'-
--

-·
-1

-
-.

-.
 

x x 
12

12
0/

02
 

x 

02
11

31
03

 
x 

02
11

3/
03

 
x 

x x 
,7

50
39

 
E

05
4V

A
00

1 
05

4V
A

00
1N

2M
s 

i 1
20

03
80

74
7 

i 
S

O
 

• 
M

s 
02

11
3/

03
 

-
.
-
.
-

..
. 
-
-
-
-
-

...
1 _

_
 -

-
-
-

.. -
-
;-

-
-
-
-
-.

 .,
.-

-
--

--
,-

--
--

t-
--

--
--+

 -
--

--
-,

 --
--

--
-+

--
--

-+
--

-+
--

+
--

--
-+

·-
··

··
··

·-
--

1
--

--
--

--
-!

--
··

·"
'-

-'
, 

75
03

9 
i 
E

05
4V

A
00

1 
05

4V
A

00
1N

2s
0 

12
00

38
07

48
 

SO
 

SO
 

02
11

3/
03

 
x 

-
--

,.
--

-.
. 

-
-
.-

-
-
.-

-
.
-

-
-
·
-
·
i
·
-
·
·
-
·
-
-
-
·
~
-
-
-
..

 -
·_

+
-
·-

·-
-
j-

·-
·-

+
-
-
·_

r
·-

-
+

_
-
"
-
-
+

·-
-
+

-
-
-
-
-
· 

75
03

9 
E

05
4V

A
00

1 
05

4V
A

00
1N

2s
0 

12
00

38
07

49
 

SO
 

s
o

 
_!

_.
_ 

.. _
 .....

.....
... +

._0
_2

1 ...
 1 .. 3

1 _
_

 
03

 __
 1 .. _

 
x 

,7
50

39
 

i 
LA

B
O

C
 

12
00

38
07

50
 

; 1
20

03
80

75
0 

SO
 

LS
 

X
 

X
 

~
1
~
~
~
I
~
-
1
-
~
-
4
-
+
-
W
-
O
~
-
-
~
-
~
-
-
4
-
-
+
-
-
-
~
-
X
-
+
-
-
-
t
-
-
-
+
-
-
-
+
-
-
-
~
-
-
-
+
-
-
-
~
-
-
~
 

l~50
39-

~~~
~=.

. 
1~2

~0!
~12

~~=
}.~

~:8
._1

_29
_5-

+_W
_0_

4-B
-5-

-+_
--_

4-..
. -

+
-
.
 _

_
 .,.

. _
_

_
 X.
 _

_
 +

 _
_

_
 -I

-_
_

 +
-
-
-
+

-
-
-
t
-
-
-
-
+

-
.
-
-
l
-
-

__
 -
-
-
.
j 

i 7
50

39
 

LA
B

O
C

 
,1

20
03

81
72

1 
11

20
03

81
72

1 
W

O
 

LB
 

x 

17
51

l;
~-

rL
;B

QC
 -'

1
'1

2
0

0
'3

;1
7

;;
 --

-I
·;
;O
~;
~1
-7
-2
2 -·

+
·"

w
·"

o
--

·t
--

s-
s·

-t
-·

·-
· .+

--
.-

--
+

-..
. --

.... 
L

 _
_

_
_

 .
_
~
.
 _

_
 .
_

L
 _

_
 ..

 i
_

 .
.
 _

_
 .
l
 __

 
._

. _
_

 L
 _

_ .
. 

__
 .L

_
 ...

...
.. _

 •. 
_

._
L

 _
_

 . _
_

_
 .J 

x 

ZE
_S

W
M

U
 2

1.
.5

4_
D

V _
SU

M
M

AR
y"

03
04

14
.0

0c
 

" 



TA
BL

E 
2 

C
he

m
ica

l A
na

lyt
ica

l M
et

ho
ds

 -
Fi

el
d 

an
d 

Q
ua

lity
 C

on
tro

l S
am

pl
es

 -
In

or
ga

ni
c 

An
al

ys
es

 
Ch

ar
le

st
on

 N
av

al
 C

om
ple

x, 
Zo

ne
 E

, S
W

M
U 

21
15

4, 
Ch

ar
le

st
on

, S
C 

M
A

T
R

IX
 C

O
D

E
 

'IW
G -

G
ro

un
dw

at
er

 
,w

a 
-

W
a

te
r 
a

c 
S

a
m

p
le

 
;S

O
-S

o
il
 

i s
a 

-
S

oi
l a

c 
S

a
m

p
le

 

IS
A

M
P

L
E

 T
Y

PE
 C

O
D

E
 

I B
S

 -
B

la
nk

 S
pi

ke
 

E
B

 -
E

qu
ip

m
en

t B
la

nk
 

N
 -

N
at

iv
e 

S
am

pl
e 

I FO
 -

F
ie

ld
 D

up
lic

at
e 

LB
 -

La
bo

ra
to

ry
 B

la
nk

 
, M

S
 -

M
at

ri
x 

S
pi

ke
 

IS
O

 -
M

at
rix

 S
pi

ke
 D

up
lic

at
e 

I A
N

A
L

Y
S

IS
 C

O
D

E
 

T
C

L
P


iS

P
L

P
-

C
ha

ra
ct

er
is

tic
 L

ea
ch

in
g 

Pr
oc

ed
ur

e 
i 

i 

D
A
T
A
a
U
A
U
T
Y
E
V
A
l
U
A
T
I
O
~
 

,R
Y 

13
 



DATA aUAUTY EVALUATION SUMMARY 

Organic Parameters 

Quality Control Review 
The following list represents the QA/Qf2 measures that were reviewed during the data 
quality evaluation procedure for organic data. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Method blanks, equipment blanks, and trip blanks were provided for 
this project. Blank samples enable the reviewer to determine if an analyte may be 
attributed to sampling or laboratory procedures, rather than environmental 
contamination from site activities. 

• Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/ analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

• Matrix Spike/Matrix Spike Duplicate (MSIMSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• GClMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

• Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

• Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

• Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

• Confirmation - If GCMS methodology is not initially used for analysis, SW-846 method 
8000 requires confirmation when the composition of samples is not well characterized. 
Therefore, even when the identification has been confirmed on a dissimilar column or 
detector, the agreement of the quantitative results on both columns is evaluated. For 

14 



DATA aUAUTY EVALUATION SUMMARY 

Pesticide and PCB analyses covered in this report, confirmation was performed using a 
dissimilar analytical column. The laboratory analyzed samples with a gas 
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition. 
Per SW-86 method 8000, 40% RPD criteria was used as the acceptance limit. 

Volatile Organic Compounds (VOC) Analyses 
The QA/QC parameters for Vex: analyses for all of the samples were within acceptable 
control limits, except as noted below: 

Blanks 
The vex: target parameters detected in blank samples are listed in i'iId. 

TABLE 3 
Blank Contamination: voe 
Charleston Naval Complex, Zone E, SWMU 21/54, Charleston, SC 

EB 1 A-Dichlorobenzene 0.25 

LB 1 A-Dichlorobenzene 0.47 

1.3 llglKg 

2.4 IlglL 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

• If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 

• If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in rfff?IEfl. 

Recoveries - Surrogate, MSIMSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in 
_"ibelow. 
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TABLE 4 
Surrogate, MSlMSD, and lCS Recoveries Out of QC limits: VOC 
Charleston Naval Complex, Zone E, SWMU 21/54, Charleston, SC 

67237 67237001 2-Chloroethyl vinyl ether 52"/60" 
MSiMSD 

1 ,2,4-T richlorobenzene 53"/62" 

1,2,3-Trichlorobenzene 52"/62" 

67237 1200303220 2-Chloroethyl vinyl ether 42" 
LCS 

67239 1200303686 Vinyl acetate 67.2" 
LCS 

67239 67239001 Dibromofluoromethane 125" 

Toluene-d8 114" 

Bromofluorobenzene 126" 

67239 67239002 DibromoHuoromethane 124" 

Toluene-d8 114" 

Bromofluorobenzene 125" 

" - out of control limits 

Initial and Continuing Calibration Criteria 

DATA QUAUTY EVALUATION SUMMARY 

70-130 67237001 Detects-J, non-
detects-UJ 

70-130 67237 -All Detects-J, non-
detects-UJ 

70-130 67239-AlI No flags applied 
(EB & TB only) 

80-120 67239001 No flags applied 
(EB only) 

88-110 

86-115 

80-120 67239002 No flags applied 

88-110 
(TB only) 

86-115 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 

TABLE 5 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Complex, Zone E, SWMU 21/54, Charleston, SC 

16 



DATA QUAUTY EVAlUAll0N SUMMARY 

TABLES 
Exceptions to InHial Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Complex, Zone E, SWMU 21/54, Charleston, SC 

VOA 1 -CCAL-09/20/02, 
0805 

V0A2-ICAL-09/20/02,1553 

2-Hexanone 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

21.0% low 

29.4% low 

36.9% low 

R2 = 0.981 

67237 -All 

67239-AlI 

Flags were applied to the compounds in the associated samples in the following manner: 

• When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged 'T' and non-detected compounds were flagged "UJ", as estimated. 

• When the percent difference (O/OD) was low in the continuing calibration standards, 
detected compounds were flagged '']'' and non-detected compounds were flagged "UJ", 
as estimated. 

Semivolatile Organic Compounds (SVOC) Analyses 
The QA/Q!:. parameters for the SVOC analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The SVOC target parameters detected in blank samples are listed in ~. 

TABLE 6 
Blank Contamination: SVOC 
Charleston Naval Complex, Zone E, SWMU 21/54, Charleston, SC 

EB 2.3 

EB 2.3 (lgiL 

17 
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DATAQUAUTYEVALUATIONSUMMARY 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

• If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 

• If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged 'U", as undetected. 

The results qualified due to blank contamination are listed in 

Field Duplicate Samples 
All Field Duplicate Samples were within acceptable quality control limits, except as noted in 

below. No flags are applied due to Field Duplicate precision. 

TABLE 7 
Field Duplicale RPDs Out of QC LimHs: SVOC 
Charleston Naval Complex, , Zone E, SWMU 21/54, Charleston, SC 

• - out of control limits 

Initial and Continuing Calibration Criteria 

All ini~al calibration criteria and continuing calibration criteria were met, except as listed in 

TABLE 8 
Exceptions to InHial Calibration Criteria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone E, SWMU 21/54, Charleston, SC 

MSD8-ICAL -09/06102, 1433 Hexachlorocyclopentacflene R'=<J.989 

MSD4-ICAL-08/28/02, 0034 o-Nitroaniline R'=<J.989 

2,4-Dinitrophenol R'=<J.986 

2·Methyl-4,6-dinitrophenol R'=0.989 

Pyrene R'=0.982 

18 
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TABLE 8 
Exceptions to Innial Calibration Crneria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone E, SWMU 21154, Charleston, SC 

MSD4-ICAL-08/28102, 0034 Di-n-octylphthalate R2 =0.989 

MSD8-CCAL-09/18/02, Bis(2-chloroethyl)ether 22.6% low 
1901 

2,4-Dinitrophenol 25.5% low 

MSD4-CCAL-09/20/02, Hexachlorocyclopentadiene 23.2% low 
1436 

4-Nitrophenol 20.8% low 

Carbazole 24.5% low 

MSD2-ICAL-08l09/02, 1910 Naphthalene R'=a.985 

p-Nitroaniline R'=a.989 

MSD2-CCAL-09/19/02, o~Nitroaniline 24.7% high 
1938 

Pyridine 21.0% low 

m,p-Cresols 20.1% high 

2,4-Dimethylphenol 20.9% low 

MSD7-CCAL-12126102, Pyrene 32.6% high 
0856 

Indeno(1,2,3-cd)pyrene 20.1% low 

Dibenzo(a,h)anthracene 23.5% low 

Benzo(ghi)perylene 23.2% low 

MSD2-CCAL-01/26103, Pyrene 22.0% high 
1949 

MSD5-ICAL-12120102,1408 Indeno(1,2,3-cd)pyrene R2 =0.981 

Benzo(ghi)perylene R2 =a.982 

MSD5-CCAL -12127/02, Pyrene 27.6% high 
0819 

Benzo(b )fluoranthene 26.6% high 

DATA QUAUTY EVALUAllON SUMMARY 

67237003 

67237001,67237002, 
67237004 - 67237009 

67237003 

67239001 

67239001 

72560001 - 72560003, 
72560005 - 72560007 

73864002 

72562-AII 

72562-AlI 

Flags were applied to the compounds in the associated samples in the following marmer: 

• When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged 'T' and non-detected compounds were flagged nUJ", as estimated. 

• When the percent difference (O/OD) was high in the continuing calibration standards, 
detected compounds were flagged 'T', as estimated. Non-detected compounds were not 
flagged. 
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DATA OUAUTY EVAlUA11QN SUMMARY 

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "1" and non-detected compounds were flagged "UJ", 
as estimated. 

Internal Standard Area 
All internal standard areas were within QC limits, except as noted in below. 

• The recovery for the internal standard Phenanthrene-dlO in sample 72560004 was below 
QC limits at 61.0 percent low. Detects for the associated analytes in the sample were 
flagged ,]" and non-detects were flagged 'UJ'. 

20 



DATA QUAUTY EVALUATION SUMMARY 

Inorganic Parameters 

Quality Control Review 
The following list represents the QA/Qf:. measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Sample preparation, initial calibration blanks/continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/ analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• PrelPost Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

• ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

• Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

• Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

• ICP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether or not significant physical or chemical interferences exist due to the sample 
matrix. 

21 



DATA QUAUTY EVALUATION SUMMARY 

Metals Analyses 

The QA/ QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The metals target parameters detected in blank samples are listed in and 

TABLE 9 
Blank Contamination: Metals 
Charleston Naval Complex, Zone E, SWMU 21/54, Charleston, SC 

CCB Barium 0.725 I'QIL 0.181 mglKg 

CCB 0.664 I'QIL 0.166 mglKg 

CCB 0.384 Ilg/L 0.096 mg/Kg 

CCB 80.9 IlgiL 20.225 mglKg 

CCB 0.999 IlgiL 0.250 mglKg 

CCB 58.8 Il9/L 14.7 mglKg 

CCB Lead 2.21 IlgiL 0.553 mglKg 

CCB 92.2 Il9/L 23.05 mglKg 

CCB Manganese 0.660 Il9/L 0.165 mglKg 

CCB Silver 1.40 I'QIL 0.350 mglKg 

CCB 3.32 IlgiL 0.83mg/Kg 

LB 0.066 mg/Kg 0.330 mglKg 

632 LB 2.61 mg/Kg 13.050 mglKg 

EB 30.8 IlgiL no flags applied •• 

EB 18.9 Il9/L no flags applied •• 

EB 0.225 I'QIL no flags applied ., 

EB 0.243 IlgiL no flags applied ., 

EB 19.300 IlgiL no flags applied ., 

EB ron** 4.460 Ilg/L no flags applied •• 

EB Magnesium** 2490 Ilg/L no flags applied •• 
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DATA OUAUTY EVALUATION SUMMARY 

TABLE 9 
Blank Contamination: Metals 
Charleston Naval Complex, Zone E, SWMU 21/54, Charleston, SC 

EB 11.3 ~L no flags applied •• 

EB 3090 I'g/L no flags applied •• 

EB 25900 I'g/L no flags applied •• 

EB 1.610 I'g1L no flags applied •• 

001 EB 2.350 ~L no flags applied •• 

CCB 63.4 ~L 317.01'g1L 

CCB 0.512 ~L 2.56~L 

CCB 0.317 I'g/L 1.58~L 

CCB 0.437 I'g1L 2.21'g1L 

CCB 67.3 ~L 336.51'g1L 

CCB 0.746 ~L 3.71'g1L 

CCB 1.16 I'g/L 5.81'g1L 

CCB 1.83 I'g/L 9.151'g1L 

CCB 20.1 ~L l00.51'g1L 

CCB 1.98 ~L 9.91'g/L 

CCB 51.2 I'g/L 256.01'g1L 

CCB 0.429 I'g/L 2.21'g1L 

CCB Nickel 1.02 I'g/L 5.1 1'9/L 

CCB Selenium 3.30 I'g1L 16.51'g1L 

CCB Sodium 103.0 I'g1L 515.01'g1L 

LB 36.4 ~L 182.01'g1L 

LB 0.264 I'g1L 1.321'g1L 

LB 5.29 I'g/L 26.51'g1L 

1200309604 LB 3.67 I'g1L 18.351'g1L 

1200309604 1200309604 LB 5.79 ~L 28.951'g1L 

1200309604 1200309604 LB 5.03 I'g/L 25.151'g1L 
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DATA QUAUTY EVALUATION SUMMARY 

TABLE 9 
Blank Contamination: Metals 
Charleston Naval Complex, Zone E, SWMU 21/54, Charleston, SC 

flglL 

EB 5.90 flglL 29.5 J!g/L 

054EW002M2 EB 1.75 J!g/L 8.75 J!g/L 

EB 5.20 J!g/L 26.0 J!g/L 

EB 127.0 fl9/L 635.0 J!g/L 

GGB dissolved 63.4 fl9/L 317.0 J!9/L 

GGB dissolved 0.512 flglL 2.56 flglL 

GGB dissolved 0.317 fl9/L 1.58 flglL 

GGB dissolved 0.437 J!g/L 2.2 J!g/L 

GGB dissolved 67.3 flglL 336.5 flglL 

GGB dissolved 0.746 flglL 3.7 J!g/L 

GGB dissolved 1.16 flg/L 5.8 J!g/L 

GGB dissolved 1.83 flglL 9.15 flglL 

GGB 20.1 J!g/L 100.5 flglL 

GGB dissolved 1.98 flglL 9.9 J!g/L 

GGB dissolved 51.2 flg/L 256.0 J!g/L 

GGB dissolved 0.429 J!g/L 2.2 flglL 

GGB dissolved 1.02 J!g/L 5.1 J!g/L 

GGB dissolved 3.30 J!g/L 16.5 J!g/L 

GGB dissolved 103.0 flglL 515.0 flglL 

1200309604 LB dissolved 36.4 flg/L 182.0 flglL 

1200309604 LB dissolved 0.264 J!g/L 1.32 flglL 

1200309604 LB dissolved 5.29 flglL 26.5 flglL 

1200309604 LB ron. dissolved 3.67 flglL 18.35 fl9/L 

1200309604 LB dissolved 5.79 flglL 28.95 fl9/L 

1200309604 LB dissolved 5.03 fl9/L 25.15 flglL 

EB dissolved 45.2 flglL 226.0 flglL 
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TABLE 9 
Blank Contamination: Metals 
Charleston Naval Complex, Zone E. SWMU 21154, Charleston, SC 

EB 3.41 I'g1L 17.05I'WL 

EB dissolved 38.8 Il9/L 194.0 I'WL 

EB dissolved 11.1 I'g/L 55.51'g/L 

EB dissolved 297.0 I'g/L 1485.0 I'WL 

EB dissolved 22.0 I'WL 110.0 I'WL 

GGB 2.53 Il9/L 12.7 mglKg 

0709 LB 0.008 mglKg 0.04 mglKg 

GGB GGB 3.10 I'g1L 0.775 mgIKg 

** Results from equipment blank 054EB040M1 (67241001) were not used to qualify data for 
blank contamination. Potable water was used for the equipment blank sample, therefore the 
results were considered to be anomalous and not consistent with analyte levels typically 
found in equipment blank samples. 

TABLE 10 
Blank Contamination: TCLP and SPLP Metals 
Charleston Naval Complex. Zone E. SWMU 21154, Charleston. SC 

GGB SPLP 35.6 I'g1L 0.178 mg/L 

GGB Lead, TGLP 3.10 I'g1L 0.0155 mglL 

GGB TGLP 5.07 I'g1L 0.02535 mg/L 

LB TGLP 0.024 mglL 0.12 mglL 

1200381721 LB TGLP 0.001 mg/L 0.005 mg/L 

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
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DATA QUAUlY EVALUATION SUMMARY 

associated QC blank samples), it was flagged as "U", not detected. Initial and continuing 
calibration blanks were also evaluated for possible contamination. 

The results qualified due to blank contamination are listed in 

Recoveries - MSiMSD and LCS 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control Sanlple (LCS) 
recoveries were within acceptable quality control limits, except as noted in and 
"below. 

TABLE 11 
MSlMSD, and LCS Recoveries Out of QC Limits: Metals 
Charleston Naval Complex, Zone E, SWMU 21/54, Charleston, SC 

67238 67238001 Antimony 44S 150.2" 
MS/MSD 

Barium 69.9" 172.8" 

Copper 29.8" 130.4" 

Lead 36.2"/28.3 

Manganese 54.6" 159.1" 

Magnesium 128.0"/132.2" 

Potassium 122.3"/128.3" 

68128 68128001 Antimony 59.8" 161.2" 
MSiMSD 

Mercury 129.7" 1121.7" 

72560 72560001 Antimony 40.6"/37.0" 
MSiMSD 

" - out of control limits 

TABLE 12 
MSlMSD, and LCS Recoveries Out of QC Limits: TCLP and SPLP Metals 
Charleston Naval Complex, Zone E, SWMU 21/54, Charleston, SC 

67242 67242001 Mercury, SPlP 55"/62.5" 
MSiMSD 

72560 72560001 lead, TClP 77.9"/81.7 
MSiMSD 

Mercury, TClP 82.5/69.5" 

26 

80·120 67238-AII Detects·J, non· 
detects·UJ 

80·120 67238-AII Detects only· J 

80-120 68128 -All Detects.J, non· 
detects-UJ 

80·120 68128-AII Detects only· J 

80-120 72560-AII Detects·J, non· 
detects·UJ 

80·120 67242-A11 Detects.J, non-
detects·UJ 

80·120 72560-AII Detects.J, non· 
detects-UJ 



TABLE 12 
MSlMSD, and LCS Recoveries Out of QC Limits: TCLP and SPLP Metals 
Charleston Naval Complex, Zone E, SWMU 21/54, Charleston, SC 

" - out of control limits 

Field Duplicate Samples 

DATA QUAUTY EVALUATION SUMMARY 

All Field Duplicate Samples were within acceptable quality controllirnits, except as noted in 
below. No flags are applied due to Field Duplicate precision. 

TABLE 13 
Field Duplicate RPDs Out of QC Limits: Metals 
Charleston Naval Complex, , Zone E, SWMU 21/54, Charleston, SC 

67238 0548B04301 I Chromium 19.4 mglKg 59.9 mglKg 102.1" 35 
054CB04301 

Iron 10300 mglKg 91200mglKg 159.4" 35 

Lead 215 mglKg 116 mgIKg 59.8" 35 

Manganese 64.5 mglKg 441 mgIKg 149.0" 35 

" - out of controllimils 

ICP Serial Dilution 
All Serial Dilution recoveries were within acceptable quality controllirnits, except as noted 

TABLE 14 
Serial Dilution Recoveries Out of QC Limits: Metals 
Charleston Naval Comp/ex, Zone E, SWMU 21/54, Charleston, SC 

" - out of control limits 
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DATA aUAlJTY EVALUATION SUMMARY 

Rejected Data 
All of the rejected data listed in were associated with re-runs and dilutions 

(there can only be a single valid result per parameter per sample). No other data was 

rejected such that there is not a valid result for that parameter in each sample. 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone E, SWMU 

21/54 at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has 

been completed. An overall evaluation of the data indicates that the sample handling, 

shipment, and analytical procedures have been adequately completed, and that the 

analytical results should be considered usable as qualified. 

The analytical data had minor QC concerns as indicated above, however, it did not affect 

data usability for those specific results. The validation review demonstrated that the 

analytical systems were generally in control and the data results can be used in the decision 

making process. 
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APPENDIX 0 
SPLP Analytical Results 
SWMUs 21 and 54, Zone E, GNG 

Leachate 
Date Soil Concentration Concentration 

Chemical Station 10 Sample 10 Collected (mglKg) Qualifier (mg/L) Qualifier 

Surface Soil 

Antimony E0548B048 0548B04801 09116/02 2.07 J 0.048 U 

E0548B049 0548B04901 09/16/02 4.47 J 0.048 U 

E0548B050 0548B05001 09/16/02 0.529 UJ 0.048 U 

E0548B051 0548B05101 09/16102 0.58 UJ 0.048 U 

Lead E0548B048 0548B04801 09/16102 365 = 0.012 U 

E0548B049 0548B04901 09/16/02 822 = 0.144 J 

E0548B050 0548B05001 09/16/02 75.6 = 0.012 U 

E0548B051 0548B05101 09/16102 110 = 0.012 U 

Mercury E0548B048 0548B04801 09/16/02 0.214 J 0.0004 UJ 

E0548B049 0548B04901 09/16/02 0.635 J 0.0004 UJ 

E0548B050 0548B05001 09/16102 0.174 J 0.0004 UJ 

E0548B051 0548B05101 09/16/02 0.369 J 0.0004 UJ 

Thallium E0548B048 0548B04801 09116/02 0.559 U 0.05 U 

E0548B049 0548B04901 09/16/02 1.2 U 0.06 U 

E0548B050 0548B05001 09/16/02 0.55 U 0.05 U 

E0548B051 0548B05101 09/16/02 0.604 U 0.05 U 

Subsurface Soil 

Antimony E0548B048 0548B04802 09/16/02 532 J 0.048 U 

E0548B049 0548B04902 09/16/02 0.837 J 0.048 U 

E0548B050 0548B05002 09/16/02 0.579 UJ 0.048 U 

E0548B051 0548B05102 09/16/02 0.547 UJ 0.048 U 

Lead E0548B048 0548B04802 09/16102 12100 = 0.012 U 

E0548B049 0548B04902 09/16102 365 = 0.191 J 

E0548B050 0548B05002 09/16/02 5.15 = 0.012 U 

E0548B051 0548B05102 09/16/02 8.77 = 0.042 J 

Mercury E0548B048 0548B04802 09/16/02 0.684 J 0.0004 UJ 

E0548B049 0548B04902 09116/02 0.189 J 0.0004 UJ 

E0548B050 0548B05002 09/16/02 0.02 U 0.0004 UJ 

E0548B051 0548B05102 09/16/02 0.024 U 0.0004 UJ 

Thallium E0548B048 0548B04802 09116/02 6.2 U 0.05 U 

E0548B049 0548B04902 09/16/02 0.595 U 0.05 U 

E0548B050 0548B05002 09/16/02 0.603 U 0.05 U 

E0548B051 0548B05102 09/16/02 0.569 U 0.05 U 

U indicates that the compound was not detected. The reported value is the reporting limit. 
UJ indicates that the compound was not detected. The reported value is an estimated reporting limit. 

J indicates that the compound was detected and the reported value is an estimated concentration. 

= indicates that the reported value is the measured concentration. 

APPENDIX D.DOC 
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PROJECT NUMBER 

158814.ZE 

I~ELL NUMBER 

IE021 GW001 SHEET 10F 1 

• CH2MHILL 
~ WELL COMPLETION DIAGRAM 

PROJECT: SWMU 21, Zone E. Charleston Naval Complex LOCATION: Charleston, South Carolina 

NORTHING 

3 

2 

1- Ground elevation at well 

2- Top of casing elevation 

3- Protective cover ,typ::e,nsiom, ==============j a) concrete pad dl 

4- Dia./type of well casing 

5- Type/slot size of screen 

6- Type filter pack 

7- Type of seal 

s- Borehole diameter 

9- Grout 

8 

Note: Diagram not to scale. 



PROJECT NUMBER IDPTNUMBER 

• CH2MHILL 
158814.ZE E021 GWOO1 page 1 of 1 - OPT SOIL SAMPLE LOG 

~~T: Charleston Naval Comelex jAOC 701) LOCATION: Charleston, SC NORTHING: 377657 

ELEVATION: not measured DRILLING CONTRACTOR: Prosonic License # 1435 EASTlNG: 2317708 

DRILLING METHOD AND eaUIPMENT USED: Direct-Push Sam~li!J9, 4 • ft screen 

START: 9/18/2002 END: 9/1812002 LOGGER: D. GateslNVA 

SOIL DESCRIPTION COMMENTS 

DEPTH BELOW SAMPLE SOIL NAME, uses GROUP SYMBOL, COLOR, TESTS, INSTRUMENTATION 
SURFACE(FT) INTERVAL MOISTURE CONTENT, RELATIVE DENSITY, ABANDONMENT METHOD 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY 

surface. weeds, dirt 

- -
0-2.5' ~ANO: dark brown, fine-medium grained, moist, soft 

-

- -

-

5 - -

-

- 2.5-13' CLAY: silty, sandy, saturated. soft 

- -

-

10 - -

-

- -

BorinQ ended at 13· 

-

15 - -

- -

-

-

- -

20 - -

- -

- -

- -

-

25 - -

- -

-

-

--

30 ---

- -



PROJECT NUMBER 

158814.ZE 

I~ElL NUMBER 

IE021 GW002 SHEET 1 OF 1 

• CH2MHILL ,.... 
WELL COMPLETION DIAGRAM 

PROJECT: SWMU 21. Zone E. Char1eston Naval Complex LOCATION: Charleston, South Carolina 
DRILLING CONTRACTOR: Prosome Corporation Ucense # 1435 NORTHING 377726 

DRILLING METHOD AND EQUIPMENT USED: Hollow Slem Augering (4.25-i.~~_~ia".m"e"t"Cer'f)-cc==~--"E"AS=T-,:IN:oG:=:,-,2",3,,1o:76,,83"'c=~~~~~_ 
WATER lEVELS: not measured START: 9/1812002 END: 9/1812002 LOGGER: D. GateslNVR 

3 

'~ 2 

1- Ground elevation at well not measured 

2- Top of casing elevation 12.01" 

3- Protective cover type above round steel rotective casing 

a) concrete pad dimensions __ ~~~~_~~~~~_~-t 

4- Dia./type of well casing 2-inch inside diameter schedule 40 PVC 

5- Type/slot size of screen O.010-inch dia. machine slotted PVC 

6- Type filter pack 

7- Type of seal 3/8-inch bentonite chi s, Baroid 

7 8- Borehole diameter 

9- Grout T I Portland Cement 

8 

Note: Diagram not to scale. 

5 

~_-6 

,- • I 
1425_1 



PROJECT NUMBER JOPTNUMBER 

• CH2MHILL 
158814.ZE E021 GW002 page 1 of 1 - OPT SOIL SAMPLE LOG 

PROJECT: Charleston Naval ComQlex {AOC 701) - LOCATION: Charleston, SC NORTHING: 3n728 
"-~ 

ELEVATION: not measured DRILLING CONTRACTOR: Prosonic li~nse II 1435 EASTING: 2317683 

DRILLING METHOD AND EQUIPMENT USED : -- Direct·Push Samfl:!ing, 4· ft screen 
--, .. _--

START: 911812002 END: 9/1812002 LOGGER: D_ GateslNVR 

SOIL DESCRIPTION COMMENTS 

DEPTH BELOW SAMPLE SOIL NAME, USCS GROUP SYMBOl. COLOR, TESTS, INSTRUMENTATION 
SURFACE(FT) INTERVAl MOISTURE CONTENT, RElATIVE DENSITY, ABANDONMENT METHOD 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERAlOGY. 

surface: weeds. dirt 

~ -

- 0-3_5' SAND: dalll brown. fine-medium grained, mOist -

-
~ 

3.5-5' SANDY CLAY_fine grained, moist to wet 
5 

- -

- -

- -

,,1> 
~ 

SAND; blaclo;. dayev to sHty, saturated -

10 - -

~ -

-

- Boo ended a113' 

-

15 - ~ 

- -

-

-

~ 

20 - -

- -

- -

- -

- -

25 - -

--

~ 

-

--

30 - ~ 

- -
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Draft Response To Comments from SCDHEC 
for Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

Responses To Comments from Eric F. Cathcart - SCDHEC 
for Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

Site-Specific Comments 

SWMU21/S4 
CommentS 
Page 10.2-50 The report states that "combined SWMU 21 monitoring wells are no longer 
usable following interim measures removal actions." Have replacement wells been installed 
to date? H so, the Navy should update the site map with the new well locations. H replacement 
wells have not been installed, the Navy should inform the Department of plans for monitoring 
the site. 

ResponseS 
Prior to the interim action, metals detections in groundwater were sporadic and generally less 
than MCLs. These wells were not replaced after the detachment conducted the soil removal, 
because the source of contamination was eliminated. Discussions are ongoing pertaining to the 
widespread presence of inorganics in groundwater and how to interpret the significance of that 
data. A technical memo was submitted to the Project Team to review several months ago and 
it was briefly discussed at a meeting with SCDHEC in June. At that meeting SCDHEC 
indicated their review of the memo was not complete and that further discussion should be 
deferred until that review was complete. There are no plans to re-install monitoring wells at 
this site. 

Comment 6 
Section 10.2.9, Page 10.2-84, Line 17: The text states "corrective measures from may be 
appropriate." It appears that a word or words are missing from the text; therefore the 
statement should be revised. 

Response 6 
An editorial change will be made and the word ''from'' will be eliminated from the texL 



Draft Response To Comments from SCDHEC 
for Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

Responses To Comments from DynamadGannett Fleming 
for Draft Zone E RCRA Facility Investigation Report 

Charleston Naval Complex 

SWMUs 21 and 54 
Comment 1 
Table 10.2.8.1. Page 10.2-55: The definition of the double asterisk ("identified as an industrial 
COPC") should be added as a note to the table. 

Response 1 
A footnote will be added to the table. 

Comment 2 
Section 11.2" Page 11-8. Line 2: The text states that SWMU 21 consists of a 20 by 80·foot 
concrete pad. The site consists of a 20 by 180-foot concrete pad, according to Section 10.2 
(page 10.2-1). The text in Section 11.2 should be corrected. 

Response 2 
The text will be revised to reflect this correction. 
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CH2MHILL TRANSMITTAL 

To: Jerry Stamps 
South Carolina Department of Health 
and Environmental Control 
Bureau of Land and Waste 
Management 
2600 Bull Street 
Columbia, SC 29201 

Date: July 9, 2003 

From: Jim EdenslCH2M-Jones 
(352) 335-5877 ext. 2491 

Re: CH2M-Jones' Responses to Comments by SCDHEC regarding the RFI Report 
Addendum/1M Completion Report/CMS Work Plan, SWMUs 21 and 54, Zone E, 
Revision a 

Quantity Description 

4 CH2M-Jones' Responses to Comments by SCDHEC regarding the RFI Report Addendum/1M 
Completion Report/CMS Work Plan. SWMUs 21 and 54, Zone E. Revision 0 - Originally 
Submitted on May 9, 2003 

If material received is not as listed, please notify us at once. 

Remarks: 

Copy To: 

Dann Spariosu/USEPA, wIatt 
Rob HarrelVNavy, wIatt 
Gary Foster/CH2M-Jones, wIatt 
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Responses to SCDHEC Comments on the 
RFlRA /IMCR/CMSWP, Revision 0 

SWMUs 21 and 54, Zone E 
Charleston Naval Complex 

Dated May 2003 

Comments Prepared by Mansour Malik: 
1. Commentl 

Section 5.5.3 Lead: Lead was detected at a concentration of 258 :g/L (unfiltered sample) 
in shallow groundwater at monitoring well E054GW002. In the filtered sample no lead 
was detected. The text attributed the lead detection to the high content of suspended 
solids but no turbidity values were recorded. The Division of Hydrogeology agrees with 
the recommendation for additional sampling during the CMS phase. Both unfiltered and 
filtered samples should be collected and turbidity must be recorded. Note that according 
to the drinking water standards, the action level for lead (total) is 15 :g/L. 

CH2M-Jones Response: 
Comment noted. To remain consistent with current practices, turbidity measurements will be 
made during future groundwater sampling at the site. Turbidity measurements were made 
during the September 2003 sampling effort. The field team noted that although the water sample 
(054GW002M2) appeared clear, the turbidity reading varied between 52.6 (final) to 211 (initial) 
nephelometric turbidity units (NTUs). Below are the turbidity readings for the September 2003 
groundwater sampling event: 

TABLE 1 
Turbidity Measurements From the September 2003 Sampling Event 
SWMU 21 and 54, Zone E, Charles/on Naval Complex 

Station 

E021 GW001 

E021GW002 

E054GW002 

Initial Turbidity (NTU) 

126 

68.5 

211 

Final Turbidity (NTU) 

0.0 

12.7 

52.6 • 

Notes: • Turbidity in the groundwater sample measured 52.6 nephelometrtc turbidity units (NTUs) (min) although 
water appeared clear. 

2. Table 5-3, pa&e 5-43 
Lead values entered at the top of the page appear to be meant for nickeL Please revise 
table or clarify these values. 

CH2M-Jones Response: 
Your observation is correct. The results are a continuation of the nickel results from the previous 
page. A replacement for page 5-43 is attached. 

3. Section 9.6 CMS Report 
Table 9-1 referenced in this section as providing an example of the report format and 
content organization, is missing. Please include the missing table. 
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Responses to SCDHEC Comments on the 
RFIRA/IMCR/CMSWP, Revision 0 

SWMUs 21 and 54, Zone E 
Charleston Naval Complex 

Dated May 2003 

CH2M-Jones Response: 
The missing table is attached for inclusion at the end of Section 9.0. 

4. Table 2-1 
Please include the acronym "TBD" in the "Acronyms and Abbreviations" list. 

CH2M-Jones Response: 
The submission date for the RFI Report Addendum was not determined during much of the 
development of the document. "TBD" was included in Table 2-1 to indicate that the report 
submission date was "to be determined." Prior to the actual submission of the report, "TBD" 
should have been replaced with the document date (May 2003). 

Attached are replacement pages for Table 2-1, which do not contain the acronym "TBD." The 
acronym "TBD" was not added to the "Acronyms and Abbreviations" list since it was deleted 
from the document. 

5. CommentS 
In an earlier decision the BCT agreed that RFI Reports should include potentiometric 
maps detailing the site hydrogeological settings and indicating the groundwater flow. 
The Zone E RFI didn't contain that information. The fact that four monitoring wells had 
been damaged and only two were replaced also requires revision of the groundwater 
monitoring system. The EGIS does not present a site- specific groundwater flow map. A 
site potentiometric map should be included in this document. The flow direction will 
also determine which monitoring wells should be selected for future groundwater 
monitoring. The Navy should propose to monitor EOS4GW002 and identify appropriate 
monitoring to locations dependent on groundwater flow direction. 

CH2M-Jones Response: 
A potentiometric contour map of shallow groundwater elevations was presented in the Sampling 
and Analysis Plan for SWMUs 21 and 54, which was submitted by CH2M-Jones on August 20, 
2002. 

It included a discussion of groundwater flow and the relationship between groundwater flow and 
the locations of site monitoring wells. This information was not included in the RFI Report 
Addendum for SWMUs 21 and 54. Therefore, the text in Section 4.0 has been changed to include 
a reference to the groundwater contour map, and a potentiometric contour map has been added to 
the end of Section 4.0 as Figure 4-2. The revised pages are attached, and should be inserted in 
Section 4.0. 
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